




Chemistry^ ^BB ^ 

•_ 

[ <2f«[5l, fl!?[ >8 ^xi <f® ] 

( st^sr, w«tsj \s cat^sf ■*1t^) 


<Si\, ciiy[--pT. 
^ntsfj’sp, i 





'—1 •Sk 

^t«r c^=T, f%. '^^-fn. 
V8, ^1%5[ It^ 

^1%'^t^i— 




53^1 few 


'^U\ 

^T^t^iirl csf^T' 

'594 n, 



4%^ 

?5ft^i? S(tw ^fr>f ^{% 

^Ri^l'v I N®kT< '^Tn^ inic^ 

^f^'«|^r'T 'G '2f<l1i( ^[^fl I 

I v 2 lt^:« 1^1 

M^n ^\^\n ^WM 

I 


5 il!il(i:5> 





fsTiw^ ''j;g^'«rrr=T ^5b-^n?fifw 

^-^1 I 'SiT^i •»rr.'« <i>i1^-f, 

-^ICnS ^^'‘ln -fTrvQ ^ifC^ ^>irii:i{^ 

1 (.sfq!^ i5'i^-^;i'#ic^<i 

ntk ^1^1 ’■^fincii ^^■•fi<i ^tc^' i 


nfwf'^l n*5ff^'arT57T7 ^r^’^i-I •W ’ri'<f1? 


^^^7 *\^ I R.-^ >15.-^ 

n'Tr '<3 nirf >i^;^';^ 1'17 r.>iJ>/iiI '^^r.vr^J ''vK 27r.^J‘tfT?^ 

'^:i^*r^ cMm\ I 


9 >t5;®|r/'ifftf i?:l i f^'-s 

^ ^5I'?^!'^ -f-^-T?! >r-i;‘4f^i '^t^i f-i^t7 i 

'G n'<ihi*fvTi?:i7 5i'?^f-iC'i>i ''?!i:b?i'i >a?;Pi] 'm^\ 









«(^«'<(R't-1 -■5ii5|;^r*;^ ^;r-i‘i >i^itc^ n®[csT^ 
b'bi^ 


f%€t^ ^^fT'tll 2^ ( *1^51 ) 

?f^'T—Q^’'';i 's^hfP'T^ —nfftc^k 

fcl ^'1* <rt>il‘iH'^ -'.'^H 


^5fjt^ 2 (f;3£f^<i ni>j ) 

--nf^iT—^irr»r^ 

n'^f^ - r.4'^1 i>i-‘sfr^^ 

ff^ s ( y,*\^ c4^^ nrtr) 

Wc'4?i nfl^i—fi'sit^^ins^ nli^i 

'®lSfTt?J % ( C4-1il nt^i) 

'£f#r^ 'Q ^C^fl c^t^j^l 

—CTt^r^i->it'<^—'Q at^i'^l—^fl'^^'=t— 

fr<rr^^ 


^-4 


<t-\0 






8'«-4^ 



0^0 


^ i (ntJsT) 

'Q 


“^^jf ^sgt^ - ( ;r--f5( c-!%^ ni>T ) 

’lrt>^if ^1 «i'4—‘?tit>T)i3 ^in— 

o ( m nt^T) 

,5i^^ — ‘3'ft^’ff^ ^i! — 

n^sftilTfff - ^T ^c^^c‘yf?:§i-5^^■l— 

’fit^ii n^rtc^^ 

TfTt^flTf aVT-st^ M^— 

if<nsi 2 (^f*r^ c?4^H nt^r) 


*f»f5l % ( ‘-^¥t»t-f C2st%?i nik ) 

^1 f^1%ji ^^f$— 






'.V>5-‘\& 


OO-^'W 


'i'^-b'lr 



• • » 


brlr-5''5 


o ( m cast%^ ) 

cnf^t "5:?;;^!^ ■5f?:'?it‘5t— 

*r^t'i#t—'«T5f ^i'^Ti’s^twQ 
■^^'i-c’i'!i:’i^ ?i ^jtf^^—^jff>fc^^ 

g ( C35t%^ nt^T ) ••• 

■®(«r7t^ o ( c2st%^ nt^T ) ■•• bo^-i^ss 

^^nrfvs “ 

'« ^i^if3(f^ '^^?^ 'o 

^5CJt^ g ( r.a5f%^ nt^r ) ••■ 

— nf^tsT— 

^tf 

'-Q 

‘^iKj1 





fftl? «t'5S 

n]fj ) 

'^^^j% — -S'! — '■Q‘f?fti*f^ nfi^i — 

^^vr*f'«l5(Jt^; (5^^3i ca£[^^ ) •• iS8-i4< 

5'ftc^iC'WiH' —■3't— 

: (siT-l'« iT“f>i c^l^'^i "ti^j) ••• i v^~)>i>h 

. 'Q=i —r.^'tPi^ 

'SjSfTt^ : ( cast^’^ ’f I ) • ■ • i lo ' 3 -8 

'« '^'l - ^Ti<[?;-(f^^ 

>Tr^w pi«t 

■f^^*t J ( -I casfI ^ nt^^T) • ■. i *18 - i i 

=li|c^ir^OT — 'Q^l — 





iy“ 
nt^i) 

''9 — 

s?tf%N»f ; (*r*r^T c^t%^ nt?T ) • • • >»v:^o^r 

0 

tIi^I—>1*'Q 

^liT-^^'iit^—5l^f% -'53=1— 

fiCTi'-t—nf<yf'I^ T^'1^1—'2f^-f^C'^ '9 ^i^- 

3)?:^tf%^»r'siffTt^: f m c3£t'^'^ ) •-- :io5-nv> 

^rf^ ^ ^r1 r>i> ^1 jtJT I ^ 1 Ic^R c^t^l - t^^l%— 

9«i—nM5f^¥’jlt’^-i—^it<i^lni^ 9=r^vr'4^ ^fi’»T-i 

f ^ >[ “ v c^ i cf f r^f=i—'2i ^ f%—55=1—r^- 

^<—n^i%—f:?ftPT=i, c^tfe "9 
^^f^\*t "SIHTtir ; ( ^1*1^1 C3!i|%^ nt^J ) •■• 4 

'« aV4^\^—r^=rf“i^—^n- 

c«ff— 

'2f^f% — '53=1 — nfi’SFi— 

-- 

'9=1 — 

mi >Tt5TC¥i:^^ nr^5tw nfl’^i—>it«ff^=i 

'5f^i% —' '53=1—'2fc^t^— 

'2f^f%—'9=1—‘^ifl’s^t’ttc^ 

'^f^^tw nIt’SFl 



'5i»rrRt; (cnl^ ntir) 

^ft^ '<3 c^)m^ ‘^TM^ '£fff%i:^ 

^fts*! ) 

C5!tr^^f5[—'s^i— 

—C>[tf^^5[ ^1 C«('tf^ C^T^1, 

^t5—^t^—f^^t*ts(— 

5T'^Prs»t nt^j) • • • ^ - 

^Jt5lf>1^5[ — -'^'l -Ti^tf^p—^ftgSf— 

fnc5['^-nrtft»T-?fr>t't^Rjt’rRRi3i — R^t*fH— 

IS®!—- ^(^1—'9=1— 

^fetft\*f wit?i: ( c«l^^ nt^T) 

■^fit^l^l^Tf^—ftf t>*r=r— is'i —- 

c!5ft^ mil) 

s ( csfl^ nt^i) 

C5TR1, cn'^1 c^t^1 ^ f^fn'l 

• Wr 


^SV^ilr 




:‘^3-?b-li 


• b'^-^b'Js' 









St ® 

t£j^f3<»t I ( tw“f c«(l^ nt^T) 

nt^iT-' 

• 

c2sr%^ nt^j) ■•• 'ioi-o^s 

^Tt'^^Tfw <£faN —^'1 — 

— »T3r?r^?f 

c^'t’t—'Sfc^t^f— 

3f^fe»f ^^fjtir (c2sr%^ niir) ■ • v^is-NSi^ 

5r^f3[\»t C5sr%^ nt^J ) ■■• MiS-o^vs 

C3^%^ ntJ^j) ••• ^s^s-vsvsi 



• • • 




(.at%7 ’Itij) 

f riiw cT-T'-i— 

'6 c^ifii^^cw— 

^Ttf>i:wi7— 

I ( ^^-Ivfn Tt^I ) • • vsv3tr-v&84 

^1 ^1'Nr»t^ 

'^mW ( cM^'^ nt>[) 

^f'51—c?^[tti? — r.^^^n^^i’l - - — ^ri— 


^s8^-'i^b• 



(i) srtiH jwtw f^lw< 'si^tsf s 

( Test-tube ) f^”»f 1 

'SfTO f%c?j^=t i 

f®fi( >i’OT=i mmT^^ 

TO ^%i I f^=T ^c^-^'Q TO 

'5T^^ ^““T ^fl% TO tN[i 1 

. ■?rtTr<iR^ ^^TO^ ^11 f^f^ n^rfc^^ -sf^f®, ^®i"« 

'f\^^ ®1TO mfm\ '^ftC^iT I ' 

( Science of power ) ^=11 

Tfr^ I TfT '^t^ ^tf^® m 

^wt^ c35f%?( f^fei 

( chemical reaction ) l »ffe ^‘Ssnt^f^TO?)' 1%felt^ 

^11%® 'Q ^rf^® nt^'T® i 

( fuel ) '« ^rr'al >r5(^ ’if® 

*t% I '« ^t®t, ^jTOrc?fH '« 

nt^, ^ Fsft ^f®^t^'«n?;® >?1^ ®t^“k»f^ ^c«fj 

sfTsrff^^f '^f^sr cnt®tiT i '« 

^t<i'i c^U «iferi 1 c^^^tfl, 

%^U, ^ TOc^tc?i^ ^rm\ f^f®? cit?:?^ Jt5^ 

^titcw I c^ ^ ®t^'Q "^1 ^iT5ttOT 





1 '«rt'2j-f%®tc^T ^u I 

‘ i c^t^f C2!t%^ c:^5( 

C35t%^ c^% ^t^t'Q "S^rfTfOT *Tt^tC^[T ^1^1 I =^^“ 

"siWot ^t^J, ^ '« ^c?f ^t^tc»f'< 

'« '^c^tcn 

^^>it«f=( ^Tm %t^ ^r® ^’sfi 

“f^ ^mi .ft^ 

I «f^ 

^^vntiR 5iT.nli:^ I 

CFfC^t^^, ’fJt^ ■siritt’f 

^ %®1 'Q 

wl nttirtfl I Tf^i:^ 

C^ '<3 ^>rfl=T I 

^>lt^ f^Hr.^ f^wfiTQ^^I ntc^i 4.^*1, c^ 

^t^=jfj'« ^tc^if-snisrfpf >it3i «f#r 

f|^ v£l^ >^^>TT«fNC‘^ 1 

>it«rr^®i t^l ^^1 ^1tc^ ntc^ i crf^i 

atrsf 

1 ^] 1 ^^ I c^fjim c^tMt=fH IxST^o 

^tf^¥l ?Rt fwi I ^ir ^5lt^ 

>i^t«fr^m i ^s 

f^TVSHtC^ a ^ >1^^ 

^^irffr 

< 2 f'sf^c® 1 ^^1 ^rf^t^’r c'?rf’r=T’K^ 

^¥l i ^*rr^OT 

^ 7 ® 'irn:’«^c¥tsr,.fTO5ii, (3f%'Q, c^r^f%^ <5jrff%^ :rl 1 

=rNt2f^t^ ^'N’sj#?! 

«ft^ ?f^ fk^ ^\ ^Tn 'Q ^^^8^ <2rf® 





'« 1^^f% ^^'Q STI I '^Z^ ^k] 

-^(1 a ^^'hR f^^iiei 

[ ^tr"f%^ n^f%r® c>rN ^ws >itf^^TS, c*tt^triri 

j f% -2ff 1 f%^ 

I ^ nf^asTc^r 

I cnt^t^-nf%^t irfs^tOTt^ ^t^R, 

, =3^ft'« ^?^3lt«Ri^T 'srM nt%rtf^ i 

. • f%®R I bRf%ST #kR w- 

i ■’^*f 'sit^'^i '^Thr »i^fft^ ^¥1 ’«rt1% I ^1 ^^t^n-sf^i 

’ f*nitcw I cat’ll \ 

: ^R:^ C^ ntR I =T^1 iTt^ff^^f f^CW 

f-T^ p?ltf^ ^rf%R TfR I 

c^r't^, ^t5, <2f^f^ srW^n 

>2fRt^^ 5Tt^, ^tTf5(, 

' ^:fk^ '« ^^R, "srrtf^'®, 

c^t^’TI#, '5rjtRti:?f^T ^ fncw 

Rnf^a^ I '^1: ^w «rf^Rtf^^i ^V5 

^s[f^jrr?fOT I ^tTn ?f%^ ^jrnu;'^ 

'J^^\'^^ ^■\^ ^'51^TWtR >IT^t^'^lft I 

1:^1 ^ i Tf^^f 

c^t3(i 

sft^'Tf’^ ^>rf'?i55[ . ^iRRi I 

^Mwir cw?;»r #I^=(*(1iic®R tot 

'^n'^ C’T ^1 fHT^ 

I (R^ RRt^^c^ 

^ »ftft 5(1 I ®SR5TtC^ "O 

®tOT ^fRTCn 5l^sT>i1«TR^ '« 



8 




-sf^^ C^ >SiTA ^t^l 

m'®"^ 1 ^1\ c^ '^t^’sfl '« ^>TOT 

c>fr^nj c\ c^c*f cn s\^ 

! nt*5tw ^z^ 'Si-rfm T^^z^t i 

^-^fo ^u ^c^l oiH I ^z’^ 

<2ff^H^ Chemistry f^Tm\ ^|c'^ I 

*t^ *r^ 

f^*rft^n«i '^U^ '2iw^ k^ ^ ^^nt3f cnt^tt^N 'Q «rt^ 

n^f^ f^R^ 1 

f^z^^ 1 

(£ftw ^tlR I 

'Q ^(c^c^tsft^^tc'® 'S\-\n ^fsTl a ^r^'e 

^c^i( I m\Z‘^^ ^6^ ^"*1^ 

'^z'^ f^-f% ( TTfo), ( w^ ), ), ( TH') '<3 c^n\ 

('®it^t“r) Rm ^’iRt^ r 

«ft^'« c^ ^'Ac^ c^tn 1 

’=f'^’=nc*f?r ^fC5T ^>ftii?( »rt^ sfl^ ^ I f^^^?ft>[, 

(2i'f1% sijrt^ ftfei st'^r 

■il5t? I l^tOT 5ltf5, ^t'Q=T ^9 ^t1%f& ^rrf^" 

c^ftf^^ nwtc^J^ 'i.^r^ '^'twim ^rs’t^N i 



'6 Tm CWCH . 

Ti^T 1 'mO\ i?)'^ ^ v£J^“ C^ 

cm^ nc® i 

( Philosopher’s Stone ) '« ( Elixir ) 

ot^P?il n^«rn'N^ m\ 

m'^ ^1?:^, -21^ m\ 

ww>i^t^ <2nsi%^ 

■5ft^ rffej i T^-^ ^R'Q ^t^1 w <21^ 

'sr^cnc^ 1774 ’2^f^% wl^Tr 

5j^'tr,^ ^2r^=i 1 


fii^tTf ^«m?i 

*f«fK 

2ft^w f§J nw ^<, '« 

n^ ®iw%c5i^ ^t^tc^T irtsiti%^ 

■srTf^l ««rtf% 1 w ^ 

^^^ f^rn^ '®=i ^1 iii i 

f^|-5(l-f^^ 1 'St^'hl ^t^T-'^=l ^tc^ j ^ifkj 

^tn^d 

c^t^i nfli^^sr ill 1 1Vf ^iw^ T%^f5 ^c‘N \ cw 

cnf^^ '2f^f^ '^'it I ^‘itW 

f»? f^a I ^»f .^t^r ^tn 

c^rf^c^ "511^^1 ^C5!'Q '« 

<4^ '®c'N c^t=if5^ I =ic^ i 





'is 

. I ^ ^l^T-'©«i^5s 

I 

^«ftc^ 'SR’rtc^;—^rt^ft^'Tss nrt^c^ ^spr^ti nt^^n 

^tTf—(i) ^iT, (^) (^) I 

(i) ^pfeiT nf%^ti:«i f^'srsitsT i. 

f%1%^ Tf^itir ^^'-2fC¥f^ '®rt^tm c^t^r 

nR^s( sr?:^ i nR(^[t«i 

'« 1 c®Tt^, -^'f, 

nTr< I 

’rix^, f%i5 c^t^ 1 c^i ntc3i 

c^ «ft^“i ^%i ’rrc?F I n\m Ttf^rcsr srtc>i^ 

«rr^®i ^fwi «riw; 

I W^, '^Tf n*ftC<il I 

(^) W^s—’nt^ ’rwt?:<^ ^'W? 

^ FTcn^ nf%^^sr 

^Tf^R \ ^ '5f>it^c«r?[ ^3i^i 

c’Ef irNif'o c^-c^U »T"^4?iR:n 

w >T^t"c*r^ ^^t5( I ^-\% 

<2rff^ ’tjt^ I 

f^fs 1%^ I 

^ Fk’iif ntc^ li 

cw ^t«ft^®t ^tNJsi ^1 ^•<Tc*rr.^ nf%=r^ i. 

’W ^%5T '-^f^tsit^ ^t%TIt 

^ ^?r I a ^j;5T nf^st^ ^1 ^f^iii 

^ ‘st^T^tW Tl i 

^ ‘^SR ^ C^ ^’R t^1 ^1Z^ 'Q 3FC51 

apcsf I I 

'^«l ^ «r*r:—'Sfcw^ ^\m '^®i 

^1 ’STSr sftt »RT^ >1^n^ I ^^53f' 



^ I ^ I f^ . 

f^C“f^ Tf^1 ^3r nwt<«f 

^fwi I ^t^f, ^ ^155. i 

lT3it^ ■« 0“ 100° i 1^1 f^ 

^fkc^ ntc^r I 1%1 

’tit?:’! ^ I w 

f^cijr^ i3i ^tcw Tti^i ^ c^^ n^ftc^ ^1:1 

nvftc*^ '9'r>T^^?:^ (i) '®«1 

(physical properties) tTf^rt^rf^^ (chemical properties) 1 C*r 

''9«i*njTt?:<^ ^n w.'^ '®«1 

1 wf^ cwf^ ,—sn ^jt^hi ^<, 

'Q rt^ ^ ^ (T^rfsT wc*^ irfi^ ^ f% 1%’^ 

cw\^ w 1% ^\ i 

^ f% ^ i ^1 nfl^tfl f% 5t1 • ’5I;T^, f^-^U '9 

’t'W^ i ^ '^f^C^T «fTft^ c®)^ 

I f%^ C^ nfftc<^ ^1 

'?r^K ntri ^1 yr"*j< 

^ \rr^1^5fi:<ir '^«l i wt^ 

(combustible) Tl Wff;^ (supporter of combustion) f% sfl i 

^ 9 ^3rt^ f^C*r^ 1%??^ ’iwtcfil >(1%^ 

( chemical reaction ) ^^^1 ^1 1%a f%^ TSr^ ^ fV^Ti j 

fsf^ c^fm\ %1 ^1 ^ 

^51f & Ti^ f^fel 15^ <21^ 

^ 1 (2ff3Ril^ C^ "^1 wf^ w^ 

1 '9 '53«l, ^9 ^^fx 

^\ ^fW'9 f%|^i '2Kf^^ ^ I WZ^^ ^’RT 

«ri^ ^fc® 

«irtt^ ^11^?. 3FC31 TO ’!f^5ft^ ^111 ^^5(1 Thr I '9 

(7rr%c3(^ ^ ^ m 2f^*TO, ^Rr“t 



'« (7lt^1 

s—Ws^T«r^^ 

nw1c<^ ^tfel ^tf^ I ^t5Tt«T?:n r.ijsr^r^^t’t I 

^ntiftr.=T ’flS^ 

I nit’ll ^=^l fn^rrc^ c>i c^t^r c^i^ ^ ^rti^ 

4^fS ^nifftc^ I cw ^T=i, I l^rfw^?:^ 

nwl^f ^ I CW\^ r.^liT T« ^1 I 

f^3St I CTO 3t^ ^^'Jti^f I C'Sftf^, 

ntc^ 1 cm =rt^ n^rc^ i c^^^ 

I ( Homogeneous ) ni!t< 

^ ! ^5^1“ nwt< >I5|Jf^ I C^^^ ^ ^fjf 

c^rf^t^f^tc^ TO f^xTO ^5f^5it?:®i- 

^ I f5[J5rc^ ( Heterogeneous ) fsissT ^C^T I 

'2r«rr^s ^^^s-c3rtl%^ 

( Element) ( Compound ) | 

cTO f^9 '^'tf^fn^ n^fT< TO^1 =11 G5rtf%^ 

c^'t^fu TOt^i^ "^ff^^l TO1 ^ ^fTO'WT c^t^ w 

(2f^ Wl ^!i I 98f& »fTO TO?i 

f^Tfc^ I 

s—c^ ^ ^ ^1 <lt>it^f^ 

^f'CTtc’f ’fl^^ (TTif^i^ i ^TTOf^ %?f^®! 

TOl ^^tTO ^i c^ 

I CTO ^J'ffW I ^C5f >[tTO 

a.c^t^i ^Jlfn^‘ TOt^ f^i^i.'fifTO 

^ NQ ^%^5i;{ HT3I^ cii^Pi^ nitK ^ I 

^5f C^Yft^ W*«f ! '®(t^t^ TO C^tsi <SiWt^ 

®*\ • 



»■ 

Tm c-^U m nt'Q^l i 
^ ^£i^f5 csfrfif^ njrt’f I 1%^ ^1 ^tw*i 

sit=^ niirM nfli't^ ^¥ I ^-\^H 

'Q ^ l '^Wfs 

faq CisT^C^ ;—metal ), ^Sft^ ( non-metal ) 'Q 

. ( metalloid ) I ^■\^^^ C^)l^ ^lf% ^Q ( ductility ) ^tC^ I 

( malleable ) 1 

c^T^, c^Hr, c^t^ i 

c^it?:^?f m ’Tfc^ ^1 ^fvr^ c^U c^K 

c^tsi T^% m] tTh i 

Tiif I ^w, 

■^t^! «rf^ ^ 55c«f?[ fw ^tc^Ttf^ I 

^lTi^ ^t^“t'5n *ft^ ^ 

I <ft^ ^^'l ^skikw'^f 

I cTO-^t?;^f^¥, ^Jt1%5ff^, I 

fn^tf^’k'k =^f%«rr^ w >ibsi%?:^ nifk'^f^ a'Q^I 

i— 

^isi s—'« ck\^ f¥^i-^ 

^’sfC«l C^ 1 f^i^l c^ 

C^'t^ ( mechanical means ) ^t^1 'Sfsr.H 

3jj^kf^ 'Q nt^^ 

i c^ ^^mv^ nf%^*ft^ 

nt^TTl Tk 511, Tfff51 >f^i t .f%^ 

• * 

wtl^f^l, nffk<^ ’TSi^ '^®r^ ’Q >ft<fki«i c^)^ 



;5r1%^^T Molecule ) C^9\^ 

C^t^ C^ 1 

«t5ft< ^5ft< 

(’rrg, ^^srtf'r) f^^sf ’[Tft**f 

I [ nw^ 's fsrai, 3it1&, ) 

fit® *1?t<f ’lwt<' 

(»t^ :5^, ( ?t^cjfi«»5T,V^> 

) 

C*rtfW »twt5f csrrf^ »tTt«f 

(5rttl5 ^Ttf>T^, (^ipsfiT, ^rt^ff, ?Hr¥, 

^TfPf) 

_ I 

I ' ■ T ' 

•ftf^ •d^pw '«(«rt^ 

( c^f^, ^jtf*53Tt^) ('*ir^ic®rM, 

^tg[f^f^5f, 9tW, ) 

^Tf^ ) 

vi)^ ^f<i^i'Sfj •{(.^ I 

vij^ ^sf^vQ ^¥| wt3f nwt’^f ^®n 

W'jf n^ft^ ^'fi ^1 ^ 

^rft 1 ’ffftc^’^ TOrifR^ vsjferfc^'Q 

Atom ) I 

(.'51^^ '^X '« ’T?[5rri^ \ 

f^% nrfe^f^ ^ '^\ n^x 

^HTl 1 •. 

• • 

m\ <2rt^ =itt OT1 c^m 

^1 C5rtc5r?r 



Ti Ti 

C3fk^ >TT^ 1%l%i 

G(tc^ ’^’*0, ^ (2ft^i 

>f^>^ '« ^tli >f%W 

^N»r I 

( Atomic Weight) ^«ffw 

( Molecular Weight ) ;—nsftC<^ 'S ^ C^ CW\^ 

*rf%^t#i ^t:>^ =n i 

‘ ntr?i a '^%^^^ -sfti lO"” (f^i. m^. ) \-- 

V^^t“ ^ ^x^ cT 

{ Balance ) I %rt^ 

r66xl0--' ‘ I 

^8^ir = 2-66xl0"®-'’ ^5f, 'e^^= ^ 

9*3 X 10" “ ® ^ Fflr® ^ft '«^ST = 3‘95 x 10" ~ 

5ft^ I ^^^ = 2*99 X10" 2 I 

f^5St^5f;?5 >5rt3f ^£1^ >Tf5jtsr n1%t=l 

'ii^^ '?i^t*r I ^S(^X ^3}^ 'asrf^ 

’ff^^rt'i '<3^ '1'1 ^s( ^7^ 

^tti:’T’SFi ^:t^i 

^1 ^5Ri ^=^1%1 ^srari^ir c^i^?r n^tl 

^1^1 ^ '®«i 

I 'W3r ^ >r?.^fTtr¥ 

( Atomic Weight) | 

7^5^“ (^ c ^ (^tenr i<i^ife 

^ '^*1 ^ ^$W?i 

HtiRt*tf^ ^C5TI 5rfe?1t^51 '« 

^^x ^Z^ 16, 12, 14 '6.32,'53«1 ^tft I 

'« ^\w:^ *rt^t®rR=^ 

16, 12, 14 'Q 32 1 Tvtrtc^ 1-66x10"®^ Wi'^«t 





I m^ 

*<3^ = 16xr66xl0-2^ =2-66xl0-«» iTt^l 


cX^ 

nt?i?f'ff^'^ 13^^ 

c^rVffT 



( ) 


( C5rt^t\f&) 


1 


23 


12 


24 


14 


27 • 


16 


39 


32 

• 


40 

CFtf^®! 

35'5 

c^\^ 

56 




635 




65 ^ 



Xx 

207 


c^^ n^ftc<^ ^ i 

'■di| y\\^T\^ ^-^u c^ k'^ 

^3®l I CTO 18 I ^t^1 

c^ nii^ri^^.’r^l 18 'i3®i '«tft i 

c^ff’-fc^ nt^ i TOT c^iT 

• c^sif^ ^Ttfi ^rfr I 

' \s^ ^^1 c^ wi ¥'^c^ ^tc’M ^t<5i 

^ ! ^C«T^ Ttf^^ 

X^ ^Xs ^ I nf^^^src^ c^>^ nf^^^sr 

( Physical change ) I 

^tTk C^ »IsMC*f 

mj ^ c^Vs\ 'Q 

1 nf^TO I ■'«i^1fi m'^ 

^£1?^ *tftTO ! nftTOC^ (Chemical 



n 

change) I mm 

^i( 1 ^wi% (Quick lime) ^tn . 

’^fSH (Slaked lime) 1 

c^f^i mm v£i^ I 

nfftc^^ nf^^’-T ^ 

’t^OT c'-^fi^ m =111 c«>^ '^'f'8 Um 

^’R Tt'C'n f^-Tt ^ m^ Ttfe^^ 

^«f^n m, ‘’«rtc^ 1 ‘ 

_ 'mmt m I 

^t^t<rT^ 1 'Q ^t^lf% 

'« ^t^mfii'^ 'sc®r?r c^n^tt 
f^<a[5lt^ Sftc^ =11 I c^t nf^^si ^fl I 

^ i^Tft trr^t^Tc^ cw^i '^U c^ 

’ff^i >it^ I ^pi nt^i ^ 

'®i^r*rgi“H ^t'Qi ^^111 mm <211^ 1 

C^T'-lTtf^'^ atOT ( wax ) '2i^t^ nf^^^il 

m I '^m.^ •'S w mm '« "^15=1^ 

2rt^ ^ ^^=1 ?f^c=i'^ 

c^t=f^n ill I =^‘<it“ nf^^^=it ^ c^'t^ 1 

n%^c=i c^tOT i3i:'n(^ ^ 1 

TO C^ (5rf*ft=l ^°“r ^u mm c^ ^t?n ’Tl^ 

mmm ’tit^ ’if^ f^f^^ii 

^n I a ^s*f 

^^1, ."^Ff^f^Si I ^^1 TO 



17 


^T^fjTW 


i 

WTt^ 1 

^f^t^r?! c^t^ I c>i^“^5r ^tc^ c^t^ 'Q'f^ c^fRr® 

Thi ^n I ^mV'^ c^>^ nf^i^'« 

c^)^ '« ^l¥i kH I 

c^V^ ^tt Tt^tc^ c^f^ "sitRc^ 

I ^x c^)^, 'Q ’^t^l1 

c^'tc^^ v£i^ Tr»Ttif^ I n1%#sr^t^ ^'^U c^'tc^^ 

.C^t^T 'Q'ft 5(tt I 

^/ftir*i c^Y^< '«rf^^«i mt I - 

^1 ^1 ^'\n ^ I 

’I tc^ I mm stI 

^‘hi I c^n nt^ I 

m-\m c^)^ ^t^'i c^ftc^ 

m, ^r^tcff^ «ftc^ I 

■c'sft?:^ '^m ^ ^\ i 

^’T ■« i t^5T'>(2fTt^' ^ %^\ it'Ql 

^^1 ^n ^i[ I 5tf^ 

c*f I 

rf^sr '^rtc^ I ft*ifnTiii ^rf%c^ 

a£)^ 

'SI in 

^mV'^ nf^^^=T ’^tfr i 

^1 ntc^ c^ 

nf^-^5(c^ C2st%^^ ^ttc® ntr5i~(i) c^V® 

(>.) (c^ nR^^w nTftc«tf^ 



cs)-^ m 

=^1t- 

Tt^l< Tf^ 

2^1% c^'t^ 

I f%^ c^Ttf^'Pi f%“^ Ti^tf^ -sftf^c# 

3f%l I 

^Q ^t3FTt^f^^ ^flr^1::jsi^ f^<fr • 

C|S^5 ^rfiR^ 

i I ^^r® ^nww^ i I t^tc® 

’f^OT n%^'«iT ^ 1 ^k=nr i 

^1 ^^rC® 'S^ C®t® '^3TM ^1 ^^tc® c®t®'« 

I nflr^ i 

V31 I ’f^f®® 'i I ^tft I n?i^f®® 

^c® ^w.-^ <2f^5(t^^t^ ^-^1 ^^c® nwtc<^ 

^t=n >1^^ I t2f®jt^®sr =rc^ i 

8 1 ^t?:® ®rn ^»rtf^® 8 i t^c®®tnc“ffi%®1%"^i 

fW^< ’ftr.^ ^tTi^ =Tt^ ft#r< I 
^^c® ’ftC^ I 


a ®tn (evolved) ®t^^^ ^*1-(;*rfft 

< exothermic ) f^felTl 1 ^t^tC® ®tn V ®t^tt^ 

( endothermic ) ^C«! 1 =^®l[tN ftf®g 






i'S* 

’mt'f f^#l< ^ 

■ CTt *rwt<c'^ c^f^ nTtt< i nc’sp 

c^t^ n*ftc<^ cntR^ 

'5t*t-^'tft n?tt< I 

M f^i%^ r.^tiT 

I c^*T nf^^is{ '<^1 

'S^U ^^^1 ’ft'C^ I ^‘"=^5(t3i|‘ C>lt1%P[ 1%“^l ^t\f^ ^ ^ 

'®rR^tx*r (factor 

or agent ) (2fC^t'^s{ I ' 

I CW 

'mm c^t^r^n 

^\! 

^C«fT f^f#Tf^ 'Q 1 

'i' I c^U Ftcn^ 

'^rc^^sf I CTO I 

8 I C^u c^m <lt>f1irH^ nf%^-v>OT m ( catalyst ) 

I CTO ^f^fH'l ^'tfc^TTO ^ 

-sizm C^T^^n f^fell iTl I f-^ ^ f^sr 

Q ^c^?f 

>[5^lFC^ SpC5( i^C3[ I 

I f^^T>i;f*iN‘5T 'Q f^r^'2f'<Tf^‘ c^r^i cTO ^t>Tt^f^^ 

*T".TO 5?f?(1 I '« %i3£t '^aff 

^Z^ m ^ I ^C«fT 

^5t ( decompose ) 

'« ^r^C^5( '2f^^ ^Z'^ I 

'591 c^j^ c^t^ ^fr, ^55 

<s\^o^ ^ I CTO srf^c^c^^ 'Q ^C5tcm=i^ 



-/ 3Tt*ltW f^<2^ ( Mechanical Mixture ) 

(Chemical Compound ) S—^s1%^ 

f^feri !Rl nt"rt*ftf% 

w 3Tt^rtw f^3J I ^ 

cw\^ ^ifeR sn, 

^»tr^ I 

'€ cW^^ 'SC'Rf nR<5^*f ^ ^^f%,( mechanical means ) 'TO 1 

^fl'^F^'1 ( to dissolve ), ’RTRT ( to melt ), ^®1 ( to distil ), 

<2rff% i vij^ nws^ ^«rrta i ] 

^?Ff^ ^C5? ( mortar ) ^tW 'Q ( pestle ) 

f^rt^ trr^ nt'^Ti tT^i 

f^J-r’ ^tt3J C^)W '<3 ^Q'tt ^tt'Q ’Ttf^ C5tC^ 

*rw =n I l^caif 'Q^pf^- 
^Th? nt-rr^Ttf^ i 

'^*'1 ‘2f<ft^ '^C'RT ^ ^ I 

' '^rft^ !— (^) *iM3r f%"^l 

*ft^Tn Tt^ a 

■« i^if ^f^i *n»rt’Tff5 I f^®t 

^c’T^ '^“1 ^*111^ I 

v^ ^nf^- 

'StC^^ 'Sff^ C^tI®T C®TK^f^t'®1% "^t^Tl 

''Sft^^ if^ '« »lft^ ^ I ’tW 

^f^f^'^fif «rtf%^ Ttrr i ^ (R[ f^<2f 

'9®1 ’TtC^ sff fi((Hf 

'^(^l) <ii^f5 *T^^-5TC«1 ( test-tube ) f^casf^ ^t(^4^1 'St^r 

jpfcfspt^^ 

^ ^ I 





Sir 

. ( filter paper ) f^TTl '^- 

wtzB «f%i 3rc«(7^ ?r^f& Tfi 

I n^1% I 

^ c^ f^af ‘!\wr^'^ 

^'Q^i ^n c^)^ 'SCI ^^'Q «r1%ng c^ 

f^at^ \ 

(8) ^ f^af 5T^ 

( dilute ) ^jtf^ nt'Qiii '^U a 

fsT^ I a f^af c^>i::^^ 'sritf^c^^ 

f^fertili’f S'! I 

ws nft’SFt^i «rl%ng cn cMt^ 'q 

f^25tc«i ^'W^'Q 'sc'Hr c^tii n%^5{ ^ ^‘^‘n ^cft^ 

^1 I =^^t V f^ar 'Q 

‘>iMw f^af’ '5[t3f I ^ 

^ nfh'l ^5(CJR 

^C^T ^1 igj^ins ?ffit^ -nU I ^^Ql ^f%C5[ 

^f^¥l I nfl’^1-5(5# ^tf^Tl ^ 'Q ^65T 'S'^ 

fssT I 

^STFFf^^ sn *Tf^ 

25f!^ c^'^ ^ sri I ^ 

^fl5( nfw^ nsi fe?r?i ’frf^r 

I >TW ’TfW?! <2f5ltR^ 

^ a 'G C5ft^< c^ ^ ^ -sf^ '« 

cWk^ cf\^ 'S'f^ ’^ft^ =n j »i"^< W‘^^ I 

srt^ 1 c^-^ 'e w 

WT ^ ^ifl ^ I 'Q »!"*{< 

1 ^Tl f^ffT^sr c^t^ 

<irf3p^rtc^ irW^Pi^ ^1 f^fuSh^l I 





^rr^it^ f^«r 

i I fV*s^1 '«I>f^I^^ 

^ ntc^ 1 

’ftnt’ftf^ I 

'^m ^rt'^r i 

'S I t^U ftf^ ^’Tf'ft^ 

81 ^j^u f¥^g 

ntc?[ i 

4 1 ^n- 

( thermal change ) 

(cnt^'i ^1 ikimO ntc^ 


C^rtr-st^ 

i I I 

c^U id, f^«- 

^^5{ I 

^ I ^®i ^nTtflii>f\c?^ 

'«,i ^nWii^^ 

inr I 

8 i ^nt^ftii'af% 

4 I WTi ^n- 

nf^T5ii I 


«r«3rt^ 

^ I TT^tc^ ? W'f 'Q ? 

^ I ’W'f f^ f^ «!rtfVi:^ ^ ? f«a ’fe't^fp? 

*r<!il T?f 1 

« I c^ 'Q ?rf»rt?[t5r^ '81 'is‘f?[Tc^ wt'Q i 

• 81 c#i^ 'Q JT^®1 ?i<!n ^ I 

e I ^ ? '5t^OT,3lC1T ’ft'f^ ? 

•I I 'Q ^rtnf’T^ 'SIN Tt^t:^ ^bf ^t«m i 

>jfr \ c^ '3 ^»rdrf^iF ’ff?r^ ^ 'sr^:! ^^»fTt?ri tT'Q i 

J I f^cflt^ "if^r^'sf^ c^t*i ca5%^ 'st^ ?ii :—(^) W[ ^'U arw- 

•^*1; («r) vST 5^ (TiTf^^w wc®T C7p%?i c^ ®ifi[^ir ^; (jt) cirrsintf^ ^*1*^ ; 
•<^) ^tiwrhr I 



^0 ^ 

I 'S ’^ni<’idH< 3rc«rr i 

5^ I f^'olc'i ^rf’Ttirf^n?’ ^ ^*f*Tl i 

1 f^a? NS (?iVt ^Jt»ni ^ i 

I 5Tf?rr5f fjiai '<9 c^r^ 3r:«rr ’tr*#J M?i wl ^ ? 


’rfsfts'i >fi^«. 

‘Tffft’f^ irmift'f n#hfr!t m « > 151 ^ ’rt*rrt'i arl^-stii 
(i) ( Suspension ) S—^fCF?[ ?ttC>r 

'<3 firft ^1 '^'"^1 c^finn 

vfi^fS^ ^1 srtfksr wn ti 

CW^I ^'Nl I "siTTlW ^< 9 {^ 

^1 rr^ c?«fi c^ ^tf5 ^ 

(^) f’Wt'T ( Sedimentation ) S—Stt^ C^lt^ 1%^ TO 

fwc^ ^iTf a ^n^tr® ^tft ^Pr^i3l% 
'2f'*ic^ TO. ’Rr ^cTOtf^ 

TO 3Fc^ srtc^Ri TO i ?rfc^^ 

'snrt^j TO tT^I ^ 

'<3 ^ ^TtC^ 1 

wtii w?l f^r$1^ TO 1 

(v©) ^t33t^«j (Decantation) S—C^sf ntOT ’ftTO ^Tl’ 

^rii5?w 

nTf<c?F 'Q 'sitt'?? irrfinn c^'K ^Tti^t^«l i 
(^>^f%33t^«l ^ ^3^ ( Filtration ) S—^ ^ 
C^t=Rlin TO» ’l^ft^ 

•tfeyfis TO I ^r?we. ( Filtrate ) TO ’ 

»il^N ^iSsf (Residue) TO I 





wi^ ^nti% 

-p#5H5ttc? w<w^ ■ 






















l —1%#til ^f5 ^ r 

^f5 *1^ <p?r I i£\m 

>6 fer ^srarR’C^ “f^ cone) ^sTt^t^ ctl^ 



(1%ar—i ) I *r|i5:1i^j 

3n:<fj cM^\ *ft'« i 

«i|?!fn 'SRTtl C^ ^Wc>T^ ^N»r =11' 

9\Xc^ I li}^ C^U t\Jm ( Stand ) 

^<Ti1 fi^ (Heaker) 

( stem ) ^ J[*s^ «jrtC^ 1 
^ 3T^^i 'e f%l f^f^ 4^^t=(i 

^tW5 ^f^!ri ^w'Q'?r ’n^lwt 

f ^ fg e y ^ 3 ic<(t ^srlx^ FtfsT^n wt‘« (ftir—^) i 

esff^ *Tfe^ ^«T (3tTft?l ^flCM ff^tc^ nf%r^ 





^'® 


^«rrr^ ’T'^wn i 

((?) ( Extraction ) %—'^ ^1 Rt^hT 

's^ 3fRC^^ ( solvent ) 

cv^t^i c^f'fi 3it^^ ^Rn feit^ 

( Separating funnel ) i%2£t^ ^srarfST 

1 Rest 

I n 


•*^^1^1 o Rc^t^r ^tR¥5i 

.OTf%f.5T^ to f^l R^1 i 

vfi^fS ( Rii—'S) I 

tor^1 RfTfi c^=ito 

^tto* i Rc^^ ¥tRm 
itof ^"“f fI w 

'A^ ^v*l >r^Ricn f5 ^Rc^r 

c^^=T Rc^#t *«rtR^i i 

('5?) ^ ^Tv ’^fesTS—-s^R 

^t^s( ^t^- 

^R- 




fi?aj—8 


^-5 ( to—8 ) ^1 
^'h^'^®l '^rl'RfC^ (evaporating dish) 
( Rzi—4 ) ^toi cw'^Tl tR wj^ 


^f*Rto*r I nR^^ 
n^ftc^R ^nR^^t 

^to1t '5R“i ^ I I 



ffetS—a 

R^^ C*fRRc,e1(m<l (Porcelain 




^8 ^ whR 

basin) ^ ^n?r ^JT'fefl sfi"^ ^ 3 ^- 

ft’T >ft^i ^n cw^ ^U c^ m w*r’ 

^"v»r^ f ^'\v^ nf^®r^ «rtc^ i 

vfi^^n ^t3i 1 wf ws^ 

fet?! ^“»f ^«i ^f%?i i 

(condensation) ^£1^1 C^ ^ ^ I 

'''•^^) "■^j^ (Distillation) 2—(r?Ft^ ^rT^tC^I f ^tN 

sF® ni%=f^ ^fw\ c^ '^t’^c^ ^t^jsl 

1^^rt%?n i ^rt^ ^t^i c^ 

>f*N^^ ^ ’tffes (Distillate) '« C^ 'ST-’T nt^-^;^C^ 

1 nrl^c^ 

nt^-^-%c^ m irtf%i ^‘f^l 

( Copper Sulphate ) ^31%5[1 
'Q ^35 

di^f5 ^1 ^%i ?ft'« I 

r,^1%^ ( clamp ) >lt^C^J 

^ I f% 

(Liebig’s 

condenser) >ff^ ^TleTff I ^ 

>f'v^ ^1 Tgc’^f 'ii?if5 

( receiver ) >l'v^?f I ^15 ^arTO-fln 

'Q ‘il^C^&^ =T^ ^<fl^ 'aT’l?*f^ f^1 ^OT ^lOT 




^?fT f^¥l Tf^ i 

3p>i^: ^11 i^c“t^ <jrff^??r i 

WssT’f «rii[r,Trf^^1x^ nf^f^- i 

^Ttft <S-j; ^t'n ^,^¥1 f%^OT¥ ¥C^¥ ¥C¥I 

^f¥C¥ I ^t¥T¥ ¥tf¥fwc^ '5f¥tt%^ ^'9lt¥ ^^1 

¥¥t^ ^^.¥'^1 ^5f ; ^m]". C*l¥t^¥ ^#l¥ ¥t^ ■^t¥ 

^¥1 C¥t^t^ C'^t^t¥ '5ft?C^ R^¥ ¥^C¥ 1 v£l^¥Cn . 

^?>¥tft f¥^^ I ¥C^ I 

. (v) ( Fractional’ distillation ) S—¥¥¥ C^t¥ 

f^C35t¥ ^ '®t^tW¥ ^¥tn^¥ ^T¥*ft¥ C¥% ^¥¥ 

^t^Fr?P ^f¥C5T CW¥1 ¥t¥ C¥ ¥¥5T ^^¥ ^ 

^ntitti:i^¥ ¥t¥tw c¥% ^ ^¥¥ '^t^l 

¥tc^ I f^^C¥ ¥¥¥ ^t^t¥ ¥^ TfC'n ¥f¥^ ^¥, 

C¥^ ^¥tWt¥ ^¥^Ti:^ ¥tf¥¥l ¥t¥ I ^ • 

^?:^tr.¥ '5["?:*r¥ '2ft?^ 

^¥C»fC¥ ¥¥¥ f^¥ ^nt?F:s(¥ 'f ^srt{:^¥ ^¥ ^¥¥ t??'t'« 

¥hTr^C¥ ^1 ¥M^T f¥C«r¥ ¥l 

^^tC¥ ¥^^1 ¥^¥¥ I n¥if%?r® C^¥ 

f^^3£f¥ ¥1 ^Z^Tr^ ^¥t*rl51C¥f ¥t¥ ^t<f»r¥f I 

s—fVi ^¥t¥ '« ^Ttf¥R5( tTttc^r 

¥t¥l ‘^l^fB ¥¥¥^f¥R^ R«f c2f^ ft¥^tC¥ ^5^ 

5f^¥l 50° - 60"C n¥^ ¥si¥¥l ^t^t¥ ¥C¥T f¥«t¥l^ nft'Sfl- 

¥tf¥^^ m\ ¥t¥ C¥ %«[¥ 35°C ( ^¥tOT 

¥t5lt3r C¥^ ¥tC^ I f%^ ^¥¥ ^¥t¥^ ¥tCM 

¥f¥¥^ ^¥ I ■^■k*'T TO ¥1 ! 

¥w ^¥t¥ f¥;?;*rf¥^ ^¥c»t¥¥ic’t nfh^i-¥C’^ nR^i 

¥tr^ I ^^iz^ ¥sf¥C5T Tr¥¥ ^^t¥ ^¥3^ ( 183°C ) 

¥¥t¥ ^ ^¥¥ ¥tt¥f I ¥t^TO¥ ^t^tC^l ^¥t¥’ '« 

^JtRR^C^r ^?tCtf¥ ftJSt ^1 ¥l^C^ ntr¥ I 



( Sublimation ) S—>rr*rt^«n5S C^ C^t^l 

^9^ ?ffii^ «ft^ I ^5T 

^5r?p^^ Ttn^ I ^ Thw 

"srW?! ^1^1 'S^in ^ 

^t^'Q ^f%:cT W*rc^ wf^¥l t=5f^ <5^t^ ^ I 

'2ftf^ i 

(2ft^ s(i I ^c^W 

W:^ Tf’fK '^ftf^ 'Q ^ 

^■hTt^f ^%z'^ ■'jsrrtiT '^f'% ^ >(5^!l?:^ 

f^«r ) s- 

‘4^1 Ti1% ^ f^*ftw<^ fw«f I 

'jq^fs ¥tOT^?n c'H 

utf%irl I ^tcsfc^T^ ?riii f%^i 

C^t^ ^+it^ ( Blotting paper ) 

irtc^<r ^'‘fsf ^t'^n 

tft'Q 1 ^OT-ftcn?! 

^ I cwt^ c^ f^^risr^:^ 

^ ^tc^rc^f^ M'QI f%^c^ 9|tOT 

'srtf^l cnt^l ^f^ii '^sr ^1^?[«i 
'Q ^tf% '5fnf%if%'5 n1%fi 

I ^tw1 ^'«ft^ W f^^’Sfc) ^^T’sp] 

^ I f^*ftwc5r?T isrc^n 

^•K 1 Ttft '®(^?:«r^^n n%i 

(io) (5^*1 ^ 3f^ ( Solution ) % —i£i^f5 'fWci 
'Q ^trtC^ ^t3lt?r ^ 51tf^C5f 





^5Trf% • 

cw Thr a ^1 sri 5n:«fj 

I f%^ f^c«r^ ^srtsr nIt’SFl 

'5f5[t«l ^1ir I fbf^ nN^C'S ^fk'^ 

^i«5j j ^ 

C^ fsf^ ^ ^^=1 (ff^^TT 1 '2f^t^ ^vC-r 

'53‘r'Q fip»r I ^1 

^1 ( solution ) \ C^ 

cr^^ { solvent ) vS^“n 'sr^nt'® 

• ( solute ) 1 f5T^ 'Q ^’4)^ f5f^ 'Q 

I f%^ ^tf^, w 

"srTcw =Tc?^ I I ^ 

t^'i« cw'^n ^'hr a ^5t^-Jif«^t^u5 

I 

cftfi ^^1T?1 f%f '®i^ 

'm i%f^ %1 '^tFf'Q m\ <tta n^’? >> ’ 

i%f^ ^v:‘s\ fiit%l i ^^.»fc^ 1^fj( ^c^r 'srl^ 

sn f^i»f^i I cTf^i ^tir a 

nf^^it®! ^ wt^ ^fir^3[t3it^ ^f^r® ntsn i 

vil^n (?r m <2f^ ( Saturated ) iSf^ I 

^1 fw^l 

^ c^t=i Wtfw nf^si'M1%%^^ 

2?fl^ ^f^r® ntc^ I m «fi:^twr ; 

'2fr®J^ '« '£fC^^J 1 ^t 

Tltr® ntc"?! a -src^r^ ^ ^ is^%wi Tt^l 

^TTt^ -2f^^ ^’TC^'q j • ^ 100 

i?tw c^ ^ 

*HT:?r 





^b- 

Tl ( solubility ) \ 

'^\m I 

'^■^^ c^t=i nf^sit^i '®ir.wi 

nf%5rtci ;Ft^ 

’ftC^ ^trsf wtC^ ^JT^-*}^ ( Unsaturated ) I 

a ^^tfr ^ \ 

5(t^^tC^ iffiT ^1 5(t3i1 ( concentration ) 

^ I ( percentage—% ) ^C*fl I 

100 nf%^(t=1 

^ I CTO 100 -51151 :?{;^ 10 ^t5f i?t^ ’^rtc^ 

90 5rt5l ^ 10 ^1^ ( 10/, ) i 

c^ c^t^ c^C3f ;iOT 100 ^ c^^f5i[^ (1%. Tn. ) 

.5fr5i ^ ^ ^rc^ i 

100 ^ 5 5rt5i 5 

■( 5% ) ^1 ^ 1 '®ftfl^ ( acidic ) '« ’SFfft^ ( alkifine ) 3fOT 

5lt=l ^rt^ ^rfait^ ( Normality—N ) W I nc^ 

'srtC^f^ I C^t^ C'^PR C’fCll C^ 

; c>f^^n 

3RC^ ( Super saturated ) i!5^ ^C^Tl 1 ^t5lt?r 

^5iTO Ti ^»tf^^i 511^ im 

» 

S—<il^fs C^t^ »f?-'f% ( crystallized ^ 

Jftsrtsr i 

f % iRi ^tf&^l c^RC^T^ ^nc^ ^'^1Tft^ 1 

^f%c5T'Q ^51 <«rt1%!:^ I «rtc^t5Tf^c^i:^^ 

^tnrr^-c^t*T c^f^H fw?R ^t^sr 

*3fW?l C^ —M3 irtT.^^ ^fNC^tC^t 

^it I ^t^tCSf^ ms ^K\^ M3 .2fC^[t'^% I 



' ^5> ’ 

{^) m s—t^tcif^ I 

^«rr > 1 ^ 

1 ^«l, t^fel, >[t^'T&^-^Ttf>l^ 

^jrfart‘2f^'?i n^T^ i nwT^'Q 

f^*r(:5i '« c^f^ 1 

isi'c^ f^«i%«i %—m'^'^ >fW^^ ^ ^ntc^r 

(i) 'il^ ( distilled ) 'OTt^ 

^<1?^ nmt®! fifn ^t^i fnfnc^ ^TOTt to 

(i) ^?ft^ s ( KNOa ) ;TOr^1 f^#?r=i s— 

c^twi ntf^ ^iWsr c^ nf^^T®! 

wt'« 'Q 1%fn ^\j\ jft'® 1 ^^i^sr 

i«-^° ^"W'Q I RF^^I ^?Ff^ 

"srfr^ 1% j ^fn'i =ti ’®rf<^ nf^«i srf^'hr 

vft^ I ^'’W^’^n TO cffRr:^ c^ irfl^ 

si1 ^ ^ i 

nfec^'Sf’^lsi ^“*f tT^I 
fl^t^c^ ^I8 ^t"?! ^t^i^liTr 
^f%^t°*r ^vir^ I 
uq«rs( iii^fS cWteOT 
'«^s[ ^f^1 vif 

c*ft^ f^cnc^ 

nt^tni 25 Pi.f>f. m ^ I 
^ ^*f=2[ ^5rW?f '€^ ^ I f^f—v. 

^^TOt^(fM-lr) ^1 Trf% C^il TO 






\5o 

;5mj^ ^ 110"C-120^C 

m ^%i c«ftw^«rfr^ 

(Desiccator) ( f^3l—:»» ) Ttf^?l 

^i'-si 1 '<3^ I 

^ nt'Q^i w^«i ^5 

^t'Qi I 

'ii^R fef%f^fwn:^, fl^' 

m 'Q^iT = w 1 ^ 

^ >[R^ ( + ) '6^ = W3 

srtt^tOT '<3^^ = W3 

.-, ^8^ = ( Wij-Ws ) 

5rlt^tr?f^ '«^5i=( w., - w,) 

,■. ( Wa ~Wr< ) viTf^ ( Wj,-Wl ) 

I f^->o 

100 ^U ( '^^‘5 -Wj ) ^ ^QQ I 

w a — w s 

^<t?f*i I *tfm ^1 

<cjf^ fn^Tcw a 25''C 402 ^ 1 

(^) fWll (crystallisation) ^ I 

5—'ii^fS 250 f>i. 1%. fhstc'sr fift? 100 f»r. 1%. 

^=Tc»T5( ^t'e 'Q 

^ws frm srf® 1 5rt^^ <it?)^N» ^ ^tir« "srf^ nf^¥r?:«i 

ift'Q,'® ^1%*® ^1 *1% m ^|c® ^nc?[ 

CW1 ?(t3i «tc^n ^\ ’tus n^ srft^t?r* 

f^ ftr^ ’?rt^ 1 'Sfc^r’f nf®^ sri fwi 





'®i 

5T'e 'Q 15^ ;^t'Ql TO ^^1 STtf^C^ 1 

oifku^ ftc3T?r c^t^ 

I 2ft^^ 

( crystallisation ) >ii^?fin ( crystal ) 1 <ffC^T^ 

^ ^ ^jtf^f%^ Wiwf^ I gt^1 

nflwl cjt^I ^trr c^ i 

^z^ ^r.5[ ^t«l TO ^^"51 «ft^ ^^5? 

f^n'i I 

n*rtc4?r f^<t^®i 

f^f«a'5i^ 'Q isfc^ I "^r^sitcsT 

irW^n nt'«^ 

vfi^fg c^ cTO TO^rt^ 

^t^1 TO I ‘ii^n TOTOi 

c^ '^TO TOn®1 TO I 

^z^ ^itTO’iT ^ftTO*! ’ft'O^I Tf^ i’ 

51f I 

fi]^- 

%*nrr^ 

< f53I—) I ^ 

C^fTORl 

*it ^ ^ ^ 

^r® ^ I fl’^-f^TO 'srtwii cwt^ 5(1:^ ;TO1 

^1 TO i »itTO^s cw^t^-5[<aft^ 100'C ^ 

^c® >itTOJ ^'^ <2lc^ TOti?^ TO^ TO^ \ 











^ST'Q 3Fp|^ NQ 

^ I ^ 

^ue ^whr Wc’f^ f^®f?[ ^i%c^ 

^ (Refn- 

™ gerator) (1%3r—>^) 

Tf?r I 'SfCTit^srts^'t?:'^ 

' • 

1%^ fsf^ 

^WtC«f^ 'm~S . 

^f^?ii f^^n«i* 

# 

^1 I 

’ffh'-trki ^U\ 

f ^rr^^t'S 

’ftn I CTO 30’C^ ^C5i 



fpiif— 

’f^tfro csFtac^ ^U]^) 10 

'^rr^ I 1%^ 80"c^ 

40 5rf3r 1 ^f^^C'jlf 

arNj^ ^^1 ^f%c^ *ff^. 
CTf^'^ yftTO®l 

1%|^*1 gST 
’r%f%^ I 

>fC9f 

TO C^Tr’ftr^^r 
TtTT I cr?r^^ 

( solubility curve ) i 
( Abscissa ) '6 

■- * - - »- _I j — _ 


100 


80 


60 


40 


20 




YJ 





t 









f — 

Nac 

t 


/ 






g 


60 ' 


f&3J-iv9 


80 ' 


100 * 


■ ^ lOkfl—s® 

^ ^ I ^’fnt 

=rt^ '8 3f1wi-c*i^ ar«5l ?t»i I 





^f%'« ^P\ nttiii I 'ill ^f%'« '^i'^ 

1 fvju loo^c 'ii^s o^c 

C^ '<3 I 

m) ^«T m s—f^t^tiri ^C5(^ 

niTtc<^ ^tf^Tii w.■^^ Tt^t^i ^jc*fr \ viil^n 

^ cssftc^ s (i) Nc*fj f:^ c^^ T>[t3if?i i 

C^5t ^5T 'Q 1 C^ C^^ 'H't^U f^*rt|c^ ^ 

^21^ ^^1 (^) s[^%r I 'Q ^ i 

Im I 1^1 ^fl^ i 

<2^^ 1 '«(t^'« c^% n1%^rr^'t |®rt^ t^'c^ >Tn^ 

1%^ ^ ^C15 I 

wm >iN^ n^ ^ ^ I 

(-51) '^5^ ‘5tjt^^ ^tcif-si ' 

’fwTc^^ 4‘c^ '2ff t%, -stn '<3 i wtw 

'«^«rr ^’^1% >\-\fk^ 

I c^s^ '^rjtc^fel, ^P\^U ‘2(^1% njft’f 

^t^rhif^^^tc^ ^1“^^ ^f^Ttl I 

2f^i% ’fJt^^ >ff|''® C^t^T f^fell ^ s(1 I 
^^1“ I f%i ^z^ 'ill »i-t^t^ 

^1 '2ft‘=r^t^»i ^1^ =n i 

^1 l^t^l ^|c^ Sfl^i 

I 

"iwtc^ ’tTtc>f^ >ito wi tTI^^ ’ftc^ 

C^ Ffn Jf*C^ >lNC9t ZETt^^t^ I f%^ <21^^ 

I^T^ flnfr^ I 2ft^j^i I'K I 

(^) ®t^3^s—njt% 

c^ c^ ^ntc^ faffnc^ ’ftc^ I '^li’T 3r:^ ^rfcr?! c^t^r ft<tfl^ 

^nl I Tf^t^ '^l^n I ^ ^(tlcStc^ ^f5 (£f«rt=i 



>08 




1 viife Tf’^, 

^5f5[ .ar^f^ ’tit^ c’ft'i i 

(«) m "—^t^i, ’gi^i 

>Q v£l^ ^ I 

vv<^^) SR s—c^ ^tfB '<3 ^tf% 

<*rtf^Ti cTt^i I 

( C5ft^t^t?f ) l^tC^f^ lO"^ c. m. ( centimetre ) I 

^srirHf ^ '^rtc^ 

^ '« lO"*^ c. m. 1^ 10“^ c. m. ^ lO"'*" c. m. >£1^ 

^IC^fJ ^1 C^ -£f«r^ nTft< ( colloidal 

state') 

(colloidal solution) W.-^ I a C^ C^f^l ^ I 

ig^ i 

^/6\) '■ d^«Tt^? f^fe« c^ ^^5^^ 

^t'Qi ^gtR<f ^ I 

f%g ^1%l ;gt7:^ <2m^ 

w^ I c^^5T vQ ^^t?7f^ 

^f%i1 I ^Titi:'^ (R 

^^tft ^ 

Thi '9 c^^>i ’iRgi '<ti:^ i 

^^=T'9 c^u ’tf^ 

C^siR '£f^ ^ I >itgt?f«l C^5ltC>T I 

’®rr:^ ^tc^ ^t'Ql mm c^^rt^iRR^ ^ ^ 

5[C5(tfarR^ *rft«t^ ^ t >fTO tof ^s«nt^ ^M'9 ^2iws 
^T^' l C^iT.^STtRtR^l, v£l^ ’T^Rc^ ^ 1 

c^5Pl^ »if^ ^ ^TN^ri jyg 

€WfR^ I v£i^ ,£f^t^ C^^TtC^ '^^ c^t^ <irtc^ ^ 



^n11% «t 

( An hydrous,! .il^gtg I CTO ’’Tt^fT^'l, 

CFll^ C®f%^ I 

'srtrT^ w ^ c^^rff^r® 

TO Tl ^f\<S <2f?Ft^ 

^^C5[ I c^^^ 

( Water of crystallisation ))^^x 

(Hydrated) ^C^T |j ( copper sulphate ) C^^tC^- 

Tf^^T cTO cw\^ ^1 »r’^i'%:n 

^ ^tc>f I 

JEfflorescent ) ^C^\^Tn 

^5T-^rr^C^^5f^t‘S ( Efflorescence ) J ^ 

C^^-^^ 53 ^ C^®1 ( washing soda ) ^1 (?Ttf^^ 

C^^it^r ( Na-jCOg, lOHgO ) Tf^tC^ ?ltRc^ 

*rt^ ^«fr 9f& ^t^tc>f ^r- 

^t^i ^>1^ I c^tn cto c^^t^ tI^I'cjt 

^1%c^ Tf^t»! ^t'n c*rt^®i ^ c»rtf^^ tH 

«ft?i ewtpr^ ^tc^ ;^c^ n1%=r^ 

I (Deliquescent) ^ilT' 

' Tf'H C“ttR^ "^fel 

"^t-T ( Deliquescence ) I ) ( CaCl,, 6 H,0 } 

'1^ C^^lurtc®^ ( MgCla, 6 HgO ) I • 

c^c^t^-^c^nr ^t^Ri-^tnf^ f%“^i 'Q m ^erfen 

ntc^ I ^^'Nn ^^c'® 

^tew^ w.m TOc^ 

C^^1C>l (mechanically) I C^tTO 

C^ C^t^ C^3I I 

( Balance ) C^^n Wll[«l I - 

cnt^CSTOT ^ ( crucible ) ^'^ \ ^1 





'Oh 

( clay pipe triangle ) flcn^ 

^i%i nc^ ^ \ '£i^\ ^t'Qi 

c*rt^^«fTc^ ^tf^rn ^t'«i 1 

^'<( I ni-^nc^ 

'Q^ sri ’tt's '«^«t ’5tf^fi I 

f^RI '8^=1 ntlc^ f^l ^1 i. 

^f5 Tft^^ I 

2 >«ftC^l^ I irf^f^ ^t»f fei ^^<^1 >fC^^ ^f5$C^ 

TO 'TOt'si ^1%1 "Tr^c^ I n^ Tri:,^wtc^ ^tl%l 

200"C f^f TO cnfwt*fr^^ ^ i 

^’sM m nt^^i ^iir TO to 

'« ^ I ^ c^TO- 

nt^^i ^tTO I • 

'«tC^ *f^^1 Tt% s— 

=ii TO 

irr^f^^ '8'^^r = g 2 

5tTO^^ TO+= g 3 
C^t>f-^C5Til '^^^ = (g 2 - gs ) „ 

TO = ^ ‘-^ -”—- X 100 

g 2 g 1 

'?ff^ *TTOf1 TO1 TOI TOtc^ a cTO^-wc^^ "sfifTO 

45-56% 1 

(i8) ^^ff51-'*tli^ ( Destructive distillation ) i —^t^®tm 

>i*s’TOTf^ m^^rfero to i va^ n^f^ f^st 

nHlT^^ ^ 1 tTOf^i ^ft w< 

^1 ^ I CTO ^TOt^i ^t^^5ii, ^^tfr ^<i5r fer 'Q 

^1 ^ I t^tTOI c^t^, cTOTO>T> 

«rft% <2fCTO^^ ’fft^ ’ft'8^ TO I 



^‘» 

(Desiccation) S—^CST^'C?^. 
’Tt^ I TO vx^'^ 

^ I ^1%1 s 

(<p) ^1 'Q ^1’TtfVc^ 

vj^ ’fi? ’Tt^f%^1%^ ^Ttf^, cn*^^® (sr^f^ ^^i3l% 

* ^tr.^ I ^^tfw’fc^ 

fe’»r^-<t ( Desiccating agent ) I 

’®rtt m TTf^mi ^tfki c»rt^^t«ftc^ 

^*¥1 c>it m I ^ m ^tn tIit i^ 

c“ff^^t«rf^ X^ anit^-f^1%^ 'Q nt^r 

( fe—'^o )^ f%| ^ (Sfi^ti::^ 

f¥»^ I '« ^ir^ ’^iTi j =^®Tis <i)^ 

-sft^ f?c^ f%w?r^v«r 

'ii^fB ^t^c^tft ’fR'f® ^ I %F?i f^??«nstft 

^tf’n:^ I 1S^ ^nc<i c*ff^'® c^ ^ 

'si'n ^5f 

f%"^1 c^fsT cX^ v£i^f^ cnt^f>ic^cs(^ ^t^fl ^ I 

^n?r ^n^% ^ i 

(i^) is^ iffH '« s—nm 

•« c^^>fs( n^l% ^Tl 'Q I ^ c^ 

^ Xz^, 'i ^.z^ f%^«i 

ntc:?f Xz^ I ®t^- 

^z^ 

^ I ^l i(11 (;w<l 

Tr^®:c^ c^ ’f^f^r® ^ 

*ft'<3¥l fVi 'it'e^l sii I ^1 n’^if®?:® 

sR'tt®^ m ^c® '?rrw[^«i xz^ i 







'Q <ii^ nt'«¥t 

Tf5r 1 OT ^ w:^ nt^s^-f*fl%Tl ^t?:^'« 

*rtf^ i '« 

nift^ 51 w^i:3F m ^^c^T'e 

C?Ft^ (M^ CW(M wi I 

^‘%’f sd 

wl I M'QI 

^^1 ^‘“T c^1^ m ’T^'® I 

(i'^) -sj^ft^?!*] ^-CTd?n, 'Q 

Tf^jf Tft^^ I '« 

« 

vii^ yf^isW^ (TTtn 'Q wdi"^ I- 

WTt^ <M^ I i?N^ 

c 

c^rhit^ I fV*? =tc^ i 

1%1^1 Tl^*f fr^ti:?r ^T! 

?t^c^ nt'OTi 'q 

1 ’^fl^Sf^s Tdetr^ 

^rtlw 'e c<p^t^ <«rtf=^i:^ i 

^c*r^ 2—3 Tf^ ft^l 

^1 'G 1%f TO c^t'sn 

c^t^T ’Tf^w^r id i ^’isr ^\z^ 
viiTv’'^ *rf^^ v£i^f^ ?^T[i ^5[^ cTOi 

'TOt^ ’Tt'e^ri i ^c-r^ ^cn 'srt’i 

TOTtc’t m ’rt'«^l i 

/ <2r?fm9n 

-4 / ’’rf^TTi i (^) {^) {«) 's (b) c^^im i 

4 1 ^ ■^rlT^ ’TT®^ ? '®P!'\^‘'5=, '« 'srf%-^ :f^ <Ft^tr'^ 

?f'8*l • 

«1 Bffp| srt^c^^ jft’Tj^ 1%*f^ ^ 



81 -« ^t‘ff^‘1 srcifT ^ '=tf<Tj f^ ? 

*"1 f?prtf^'*F ^’TCiT ^ v£iTf5 ^ sfT^^r =rt^ t't i * 

«I ^$1 'srt’i^ '»(tr^ ? (tp^tTw 

'SJ^nt^ fV«tPI 2R 7 

jf I ^w?t% '8 c^t^ ’T’?! ^t?1 I v^ 

•1 J f^ m '8 '^1 JT^'T ? 

-jn fip ? i u 


( Law of Congervation of Mass ) ; 

( Inobstructibility ) 

^<1^ csirtTrf® ^1 'ii^^?[l ’iffera «iti:^ ^«r "nit 

cw’JI ^tir c^ i a 

Twf5 “'j^l I nc^ ^t1% 3}jt?ti:^^|>nf3( n^ 

^t^l c’ft^tN c^ ’^twi nt^m ThT '<i^^ c‘f^i a N»W^ 

I cWt^ '^'\t 

\ c^ 

wt^ c^f«n c^ I 

'2rr« ’T^ f^=Tt*r JTi^ f%“^l nHt< 

i{| I f%'^1 1^ 

1774 f^t^ TT^rhif^ 

( Balance ) ^C?15=[ 'Q nfNi ^fl[11 ?^=1 

a >1^^ niftc<^ (?rtfe c^t^ nf^w- ^ =11 i ^ 

irtc^ I c^ii (sr?^ <2tf3Rrtt^ ^ in, 

^51511; I *nrrc<^ lirsTst^ =rfoi ’*nt^ i^' 



8 0 ^55 

I—'il^fS (Retort) 

^9 ¥C^ few fVf 5t^T 

I ’^-\m fA^\ 'Sf^Tt^ '^^^ W f^sT ^ 

^t>i>f^ c^-R^ ^ srft I f^f^ 

0{ ft'^ ^ 

f&s( '« '®'j; c^l^ 

Tl. ^ nwte^it^ wt^ ?f?!i1r.w i 

vil^ >iMWJ Wt^lTff^, ^^^1 M3 ^IJI^twfTO 

ente^ f^-^1 c^'k^ ^’T^* c^te^ c^ cw^i 

^ln ^tn®! r csit^tf^ ente^ c^iK^]^ ^nt^R 

'Q Thstw^ W 

m 3 ^tc’n ^ I 

9fTt=fl^ M3 j I Cir|^3J^ 

TO (RR^f% J^spns ^ I 

<sm^ TO 1%!^ ^ ^n «rrkRi i fe <siW3 nft^'sfiR 
v<i^ «Rtf^ ^^1 I 

(i) CsrtsRtf^ ^ft^l f^fn^ ^nw c^t^ 

fe^fe f%^r.^ ^\T.^ 1 f^sifirii vii?isf& 

1^*5^ 

N8 UR9f 

Rt^fiTOtw 

?ftM3 I UR5!f& 

f63i—13 ( fl;3f— i8 ) I ^ 

Mj U-s^ffT Ms^il <pkni1 ^M3 I ifl^fsx 

f^f^f^ C^f%^ C^t^Rtf^ 










5n:«fT fet^^tft wt'Q i 
f^l ^^1 ’®rt':^ ^tr.^ w\ i 

1%fn^ ^?i fm] '^Tn c^rf^^tf^ i 

^5T fk% *Tt'Q I 

i%5[ti[^ ^f%c^ 5(1 '« I 

liJ^iT ^■^t'^i C5ft^'^tf^>(^ f5w1% ''9 U-5T5T 1 C^t^ 

C5iK5[?r 'Q '^t^\ 

* ciPt^ttc^ r.«rif^^ '9^ I c^t^'^ftf^ 

^^Wl f^TTtC^ I CWi^ 

=Tt|‘ I f%'^ C^ ^f^5lt*l ^f%W 

''S^^ '^2f^3T '<3^OT ^nn =Tt^ j 'Q'^OT ^c«rr 

(^ ^ ^ft^l s—-^¥t5 ^ ' 

I fel >f?p 

■^tCM <3 1%^ f^^1 *f^ 

-2f:^‘-f ^^t'Q I «tt^ 

^ I r.«r^ '^1^ ^ 

Ft^ ’it^rt^ I 

<£1^ ?fTTf&iT?:3(^ ^ m 

■n^s ?fitf^-i^ '5rr^ 

Jft'8 I 

*t{:^ ^fB I 

''Q^5i: i ^tfB^ 

fel f^r^ '2f^t^ Ftf%^ ^ I ?fjtfBs(3^-'$t^ 

^^Fpn 

’fjt^ 'Sf^ I ^5r1%!:^ c*r^ 






1 «r^t? w r 

■f^ ^t'Ql 'Q^=f ^T^-fsi '<3^csr^ 

(^) ^tt^l 2—'ii^ f^fn^ *fw c^ 

I ^rrcfr^r ^tf%^?fi i>tf%?n ^-^f5 c^ 

^>t^c5R ST'S ^Q ^^t?r f%fn f^iri ^fl''9 i Tf^c^ 

Tf![ c>r^5r ^1 

*r^ ^fwl ?N I '9^ I ^'1'?^ 

^1''Q1 ^r^TTl '®rt^t'?f 5T'9 I a%^ Rfeft 

^tc5T'<f cirt^ c^=( ^ I 

, ^V(^) STtC5&1»[^:fe^ ( Landolt ) «lft^1 S—^un'QlsT^ 

nfftc^f^ ! f%f^H 'mwf^ 

(f^iy— i^) ^^fg ^i% ^Tt^rt'^'i ^ I 

9 (Sf^rc^f «*rt1%^ i 

^ C^?ftt^ 9 ^^9- 

srt^ ^ 

>T^5( I 

9^s( I TO 

^ i5r^[ ^fwi TOr 

I 9i^s( cwfTO c^ 

c^'k ^t^^5(T ^11 I 



ar-smt^n 

i I f^r®tc5r 5?^r-2fsf:Ji c^ v9?r^ f^r^i cTO •■ 

5t:i5t ? 

^ I '<3 TC^T'^IS n^'*Ft’r ^1 m\*\ ^ ! 

'SI I csrrspitff?r ^tffOT «a^ <3^15 T<5fi ^3i ^1^1 «2rl%’ii ■^l jf«?T cn 

atsfTtt^?! STT? 1 



'• ? 1 ( «*?%?•! 

s(W5>^ isrcs(<pn^!|5C3i srtT(, 

v8 ^ 

*«rt^ I 

^ • <2^X3^^ ( Symbol ) %—ci\fk^ ntftC'^f^ 

• tsTf#)- sftc^^ w I H 

( Hydrogen ), O ( Oxygen ), N 

( Nitrogen \ C ( Carbon ) I ^ C^ftc^'^ 

^’arw (ST^ ^TtOT ^sri’arf^-^ 

^lir! ^ ^n^5sfir?r ^'hn i 

ttc^ 5[c«fT 

5ft?rt3r ^ 

mf^ ^ I CW CFf1%®1 ( Chlorine ). ( Calcium ) 

'« ^Tt^l%3i ( Cadmium ) C I f%^ C 

Tl ^U I c3Ptf%=i, m3 

TO C f«g 1, a, 'Q d^ '2ft<ft^ ^ I Cl 

CjFtfVm, Ca NQ Cd <21^^ ! 

^f5i( ift5{ 2f#?|s* 

I ( Natrium ) ( Sodium ) ^Jtf^sT 

srt^I 1 Na C?rrf%l?:5(^ I C>f^^n n^tf^OT?! K ( Kalium ), 

C^Vc^J?f ( Silver ) Ag ( Argentum ), ^TtTO^ ( Mercury ) Hg 
( Hydrargyrum ) '^stOT ( Copper ) Cu ( Cuprum ) | 

CTO O ^Hfl 

5tf^ ^^t?i 16 I 

(tiWj i£i^^ fifties ^ 

^ I CTO 2H ^ ^f5 1 
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(Molecular Formula) ^ (Formula) %— 

^t?rj c«itf^ ^ c^\f^ ^ <si^ 

^-\ 

w ci2f%^ •9 'irci^T^ c3^%< ^t;:w ^1^1 ^ 

'« Ts^’SFcn 1%%^ I 

c^t^r c5itc=T<( ^t^iTSF 

^’rc^ ?ftc^ ^ i h.., (V; 

N, mW.^ 9 i «rt'«r^^'f^ 

^twl '9 i NaCI ^st 

''9 ri^tRciR I CaCl.j, 

^XUFS I ( chalk ) 'S f%;Tf5 

"srtc^ I CaCO^; >f-?:^\5 I tii^tR^ 

i 

3HN(J,, ^t?ii ^t1Rc^ i 

^2rft^ '5 51W S—^1irl (Rtc^^ ’T?15(t‘3^ if)^’ 

^ 1 tRi nwtR'^ 

^ (.^)^ f%g I 2H 

^f& I 1%^ H. ^^1 9 ^h?1if *^^15 I 

9 ^f^iT 5ri I c^5Sf 

C^rlWJ$1 ( Valency ) 2—i%g f^g c^'k^ Rf%g TOtt5 

^t>rhiR^ r^m T%g T%g rntt^sR i 

Tin c^ i%g f%g c^c^?r ’s^’^l 'ii^ sirr.^ i 

^’*ft‘s ^f%CW^r, '2f^f% ofrj^oT^ 

jj’.'^rtu ^c?o 

I ^tm ^rRc^ 

’TW^t C5(k^^ ’TsGft^sr ■5it*T?fttS *TFgtM 

<rfc^ I crrR'i, ^%^5r, m5 ^-<f 



8« 

1, 2, 3 '« 4tt 

(HCl), m (HaO), ^jrRtT%1 (NHg) s 
^1 ^t^-'yfrt’T (CH4) I c^tf^“i, '« 

1 , 2, 3 '« 4 ^1 I 

^ om n'4vii'j>i^.r.^?f wi, 

^n>itf^^' 

1%^ I am (?itr^^, ^n^wr»i^'4 '« ^^1% 

1 ,2 ^ 3f& oiU'st^ 

’te I t^tCW'4 1 , 2 3 I 

^Kt'4 (?lt®fT^1 I 

>Tv®i nic^ a,’ 

^t<3^^t^l 

^ I c^r^^i, sd^cStw, 

C?lffw, -tt^cw^^l ^ at^J^I 1,2,3, 4 

1, 2 ^ 3 I t^tfwn?:^ -9^, f^, f^-,i>^s^ ^1 

C^ C>lt^ ^41 Tl 

^ t^i ^^'■W ■'^1 

ntc^ "*(1^1^ c^t^j^i f^tc51 

W ’ftt^ ST1 ; f%^ 

iii<^ n^5(ti5 wt'^. 

(CuO) '2f^^ ^C‘< I ^W< ^f%C^C5^'< 

c^t^t^C'5 (CaCLJ n^sitl 'Q ^ 

’R(^‘3,ciPtf^s[^t?:i ’^1 cFtf^"! 

^ I C^t^T^t^ f^1S*t I (?(^ 

c?it1%T[^j, ^=T^' ^ti:^ CTt^j’^ 

fsifni '9 I nt^fr, ^U, (£f^ C^ ws ^ft^-C5ftC«!'?f 





S<S9 

^ ^ (Mwr^\ ^tc^ I CTO c^'tc’t 

'€ 1 CTO, Clrt^t^^ (HgaCL) 'Q 

(HggO) '^T- f%^i2ft^ (CugCls) 'Q (CugO) I fk% 

C^C^ ft'C^I# I CTO CjTf^^ (HgClg) 

'6 (HgO) caWt^ (CuCLj ^ (CuO) 1 

C^C’t f^-C^t^ I C^^ (FeClg) ^ 

(FcO) I C^C’t^l f^-c^t#t I C^^ CFhrt^^ (FcCls) 

vQ (FegOs) I 

c^^^ 'srtTt^ >Tf^ 

^^ts ^f%TO CTt^J^I 

1 C^^lST n^^tl ^CWtC^OT ^ 

^Tfl '®r^ 5 rf^¥ti:'?fc^^ (H.S) i TOt^ 

^lTf 5 1%ST ^ tl^- 

(so«) I ^^c 5 tc^=T-c^t^r®i 

'®rf%c^i{-cTr'^T^l t^-hr ^tc^iTO-c^t^j^ ^ 

c^t’twr 8 I MB ^^ri c^ 

^t^C^tC^~C^t^r ®1 (NH» i PH;,) i^C^'Q ^f%TO- 

C^t^r^ ^ (NgO.-, j P3O.,) I 

' 3 rf%[TO-cTOr®t?r crt’t^^r 8 i cirffe 'S ^t^c^tro 'Q 'sft^fc^sr 

CTOl^t^ CTl’^^'Q 8 I ^ (Abegg and 

Bodlander’s Rulc)-Jfl^ f^Sf ^ 5 T I 

( 3 t^ 5 g^r^ ?1 (Compound Radical or Radical) 2— 

c^^c^ ^ ?ri ^1w ’T'.’Ii^ '^i^ca? ^T^lir 

srhi 1%feit^ ' 5 f°'.*f 5 ii^«i ■?r;’!i 

(T^t^ wi c*f^'i TO HI I ^ 1 35ffHs 

^c?r I c^H ^c^fro (NH J, (OH), ^^zfj (NO,), 

(NO3), (SO4), (SO,) (PO4) ^5T^i 

c^ ’^ftf^TTi ^TO1 C’^TO 

cTOi^ cTt^'^l ’TOI I c^H ^jtcHtfro 

(NHi) TOtic?rrl%«f^ ^ ^1 m ^cHtfro cTOt^ 



^1 • 


8 *^ 

^ I CTt^T^I '■^ 1 ^ 1 (OH) 

^fk^ ^ C^tf^ 

w.-^ I I ‘^^15 =rt^^ (NOs) '« 

(CO.,), (SO4), (SO3) ^ ^JTC^F? (PO4) 

Tffjrt^csr 1,1, 2, 2, 2 'e 3f^ ?F%1 ^ 

lii^fg (HNO3), =rftlt^ (HNO.j), (HaCOs), 

(Haso4), 'Q (H3PO.,) 

I ^<f, f^, f^, f^ '<3 R-C^t#t ! 

"8 Tg5^<?iT 

ctf'S^i I 

c^^sfj^l-^rr?!^ 



“(sr-af®?' 

! 

I 

) 


«r^'t 



Ji^-c^rr# 

* 



If,F, Cl, ; 0, s 

N, P, 


N, P. 

S 

Cl 


(No) 

(A) 

lir, 1 1 

» 

1 

As 

t 

C’Tf^J^) 

As 

i 

C^1®tJ^) 

I 

—• 

ClsiO,) 


' ’Tt^CJT^T 

'ntJT’f^.^- 

; 1 

1 1 

1 1 


1 

1 

i 

1 

1 

! 

1 

i 

1 


*rt^ 

I 

Nu,K, Ag, C;i, Alg, 

' Hg ^ous), Zn, Pb, 

, Cu (ous) i Cii(ic), , 

' i Hg(ic), 

j Fe(ous) 1 

Al, 

FtiUc) 

■ 

1 

1 

1 

i 

ft 



' 1 

;0H, NH.,i CO.j^, i 
iNOsJnOj, SO4, bUs 
i HOO3 i 

PO4, ; 
AsO 4, 
AsOa 

1 






i (Tft^tii-; 








i ^^),' 

, HS04 1 


1 

j 


• 




I (TTt- 1 

1 >rf?ic*P 5 ) 1 

I_1 


1 

_^i 


ft 







Sb- 


's C^®rT$i s—c^t^T nwtc<f^ i%f%^ 

'c^)^ « ^?Tc^ cTt^T^i ®tiT ’«rti%c5T^ 'i^srtti^'e 

c>tt ’Tc^ w\^\ nn i 

( Saturated Compound ) 

«rr^ c5Ht%^ c^t^ i ^'®'?it" 

c«f%^ n^^rr^'e ^’^ji w 

1 CW A 'Q B c^lc^ CTf'^T^ ^f?r s, 'Q s., ^ A^ 

ni TOtU. B^ ng ’TOt^^ CTl'Cl'ir 

C%^ Aiii Bn. 

lil^tC^, nj. Xsi=n.2Xs_;, 

Si 

" n.,="'^^^- 

Scj 

fili-CTf^ f^-CTf^ i^t^l 

wf I ’®(fw^OT 

I Fe.Os I ‘ilt fecsf 

>[nC^ CaCla, ^jt<lRK(yi( >T“C^^ Al2(SOi)a, 

-spyfCipi:^ Cu3( PO^ ). M3 >rNC'^ 

(NH 4 ) 3 S 04 t ^ f%3 casf^^ Gifr^ CTf^J^I 

(TTl't^iPf (NaCl), 5ijt5tc5ff^3[ (MgSO.i) 'Q 

(NH 40 H) 

( Equation ) % — <2f^^ M3 >fvC^C^^ ^t^TC^J 
f^fapTll^ ■'9 ^^111 ^rPl 1 

'2f?Flir Tl ’TWtC’l^ 'A"^ 



8 <» • 


^ '6 • 

Tiffin '<3 ^ , 

’fT=nc^'?[ ^c^rr + f5^ c^%^ 

w.^ ^ I 

Tt^ ( Qualitative ) 'Q nmt'f^t5'<P ( Quantitative ) I ^t^1 am 

TO c^t^i c^U ^^¥1 C^¥ C^t¥ ^ 

¥^¥ C^f^ C¥^¥ C^t¥ ¥?¥ '-^t^^l nj¥¥f%^ ^t%1 

C^t¥ CTO^ '5^^^ ^ ^t^t'« '2f^H ’ft^ I ¥fl^¥C=l 

¥f^ ^1 ¥tC^ I fdl^ Tlsrf^ f¥%^ 

C¥Tc^¥ TOt*!, ®-ftf%?:¥ ^t¥ 

ttfro I ^2^117® ^9 CSTN ^t^tC¥ <3 Wl¥r nvft^ 

^¥1 ¥rc^ I (7I¥^ (zinc) 'O 

’®rrtf¥C^ ¥C*fT t¥f^t^ W.^ f%^ 1 vflt 

t¥t^T[tf5 ¥fl^¥¥¥n ^¥t^ <21^*1 ! 

Zn + H 2 S 04 = ZnS 04 + H2 

^^C® <t^ w^l nt¥¥t¥fw 'Q "srsrtw W '®rt‘Tt¥^ . 

'il¥s f¥®r®t’^3I ^¥lc^ 1 ^t*C^fW^C¥ ¥l 

f%mi felTli:¥ W C¥% ¥5{¥ ^ nf^2Sf¥ I— 

1 % -l-TOf¥^f^ ^f¥® = fe 

^fwf¥'® ¥¥)^C‘m ^t¥'« ¥t¥l I ¥t^l f¥felt¥ ^nH- 

■5f^¥^tfl C^ ^ C¥tc¥¥ '« ¥"¥jt'e 5^t¥l ^t¥ 1 a^^ 

’f¥5lt^¥ ^jtf^C®¥ ^‘:l¥ f¥feft¥ ¥C5^ 

?^¥tTO '6 ¥tC^ 1 ' 

f¥l^ 'Q l¥f^Kl ^an ’ff¥¥t'f« 

TO1 ^t¥ I ¥^¥f¥C'1 C¥^5T^f^¥ ’(t¥^(t¥f¥^ ^TfC^ ¥J^ ¥^f¥C^ 

-2 Wt¥l ¥t?r C¥ 65 -5ft¥ '« 98 itt^ ¥Hf¥^f¥^ ^f¥C®¥ ¥C«(T t¥f^1 

~ 161 4t¥ ^ 2 >5ft¥ ^C^tC^¥ <2i'^^' ^¥, 

'<3 nt¥5(t'll¥^ ¥’ift3K¥— 

65, 32, 16 'e 1 I 

^t¥ ^?r^¥'1 ¥t¥l f% i^¥ •^3?'.1 ¥?tt^¥l 

* CW'<3¥l I ^¥fC^ a C¥tf%¥¥ 

^tC*f¥ ¥v¥f5^ m ^1¥ TO (7lt®t 



^ I iii^ 1%feitf5 w 

2Na+2H a O - 2NaOH+H. 

«ft^, ^1 ^ ^grtsi 

^cff^?i> I ®?3r (Trff^^n:^^ 

«r^^, C>TtWt^ 2 ^T^1 m I 

f%f^1 ^ f^f^l ^ ^l%irt«l 

f^^f%«l s~c^ c^t^r 

’rf%3jt»i n\f^z^ ft>rN 

^tfe[ ^1 Ti¥ i >rfr^^®i ^t^i 

I 

^ I ^3ilftf*r^ ( Rule of three ) ^1 f^ ^tTl 

’tfet'l I 

^ I 13 5tt5f Vf^t^ fQU 'Q 

nt'OTTi Tttc^ 'ittsr ? 

( 1%^, ’ff ^ 'Q ^f%C^CS(^ 13^^ ^^t^C3i 65, 32 'Q 16 ) 

Zn + H 2 SO 4 = ZnSO^ + Ha 
65 (2 + 32+64) (65+32+64) 2x1 

^t+i c^— 

(:>) 65 ^U Wt^ 2 5rhi( ^tTOt7:^j( 1 

/. 13 m\ m^==-0'4 m nim\ Tfe^ i 

(^) 65 ^t5( if^l ^I^Tl (65+32+64) iSTfsj ’tt^^l Th( I 

/. 13 3ft5( irel '!t^ ■■ 32'2 '5tt5[ Jitsic^fe nt'a^l ^s I ■ 

(«) 65 -jfrt If^ (2+ 32 + 64) ^tt? *rr?lfipSft5F 'sirtftm ’rf^ 

I 

QO ^ 1 O 

.*, 13 ^ Wl —^~' '5ri^*=19'6 5Jt^( 

^ I 



CTNT^, 'Q • 4ti , 

^t^*! ^1 5 ^u n^tfro cFtc^^ f% ^ 

'‘t^tfro Thr (n^fro, ciFtf%«i '« ' 

39, 35-5 ^ 16 ) 

2KC10s = 2KC1 + 30, 

2(39+35-5+48) 2(39 + 35-5) 3x16x2 

245 149 96 

Tlir c^— 

(0 245 ^tfro 96 Ttl 1 

.’. 5^3( „ „ ,, ift^ = 1-96 .5ft5( 

• ^ nt^^i Tti > 

(^) *245 3\u 149 ^ 

• ■- 5^„ „ „ „ i-245-^4ri3t=3-04art^«t§tftp( 

nt'QIII Tfl I 

^t^«l I 4-4 <5Tt^ nf^t®l 

40 ^ 12 ) 

CaCOs - CaO + CO, 

(40+12+48) (12 + 32) 

100 44 

44 ^7[ ^us 100 5rt3i (gfcTtsR i 

‘ 4-4 j-PP 5 j+( = 10 tSTt^ 

- ■ ^ ^ J» r> » » « 44 ^ ^ J-v v_4 , -, 

^rf^ (snnit^ I 


^ 1 >21#^ 'S ? ^tw?r s(^*rr f¥ ? 

wrf^sf ca^wt®, (m '«^ntnc^rtro i 

«i fV fro'itf^ 





(^) ^+I(tkc5tca^'^ C3r|Tft® + ®f^+ 

(’^) (?r|1^at+^—c^rll^ar 

(n) c^TtfeiR 

(?() f3T»l^ sTt^^^+Wlf®^ rsf.t?ri’t’5=f^^f^ + 

a I ^f^'«F^‘'t'®f^ f ( b ila-nce ) :— 

(^) Ha + Oa-H.O 

(pf) IvC 103 =KG 1+02 

(?t) Ca + HaO-Ca(OH)2 + Tl2 

(^) Pb(N03)2=Pb04-N02 + 0a 

'b 1 10 3lt5r ?t^C5tZW=l ^1^ 'SfC^tW^T ? 

[ 490 ift^r} 

f 

*» 1 10 «5ft5r srtTjT^ f4- 'ifi?:T'f'i ■^?n1if ? 

[ CaC 03 = Ca0 + 00a J ^ [ S'G } 

b" ^ 7 -^ffsT ^tw=T':§4' f^?rr?r ‘^f3=rr‘l 

•£f:?rt«R? 

{ MgG03+ll2S04-MgS0i + H20 + C02 ; ] 

• [ 8-17 } 

» I f^ ^ 1 ^ 1:5 Ilf11 'Sft^ 

^Tt-'5r?fr^® nt'QTfi Tfif ? 

[CaG08 + 2HCl = CaGl2 + H20 + C0a J [25 0^1] 

^•1 20 5jt^f ^ffirt'! STT^Ci^ ^ ? 

[ Ga0 + 2 HN 0 a-Ca{K 03)2 + H,0 ] [ 52’OG ] 


^1 1^31 fta « »i«.C^'5 ^<5 

(» (^rtc'sm 5f<c^ 'ssw? fst»(%*l 8— 

<2f*tt#—^’sc^ ^Tt^ttOT 

^ ^ 's®! c^ 5f“stn ’ft'Qiri 

at’f 'i c^Tf^ Ttf^ ^ I 

i I "srjtpic^ ^t=ffw :— 

H3SO4 

4ft I 

* 



'a yr“.c^^ f^<^- 

^^t?[ ^t'tf^ =2x1 +32+16x4 

=2 + 32 + 64 =98 

c^'\^ JT’c^c^ f^l%5 c^rt^ 

'9^^ i 

^5ft5?f«l ^ I Tr% ^=1 1— 

K0SO4, A1.,(S04),,, 24HyO W<z-^ I ^t®ffw 

= (2 X 39+ 32 + 64) + {2 x 27+3(32 + 64)| + 24(2 +16) 

= 174 + 342+432 
• =948 

(0 c^rtfer^ »f^$^ 

^ s— 

(^) '2fc^^ csrtf^^ ^nWOT 

100 ^t^i i3«i ^fkz^ ^ ^ ^m\ I 

^ I (NaCl) C^Ttf^^ 'Q CIFtf%C^^ "T®^^ \n S— 

NaCl I (23+ 35-5)=58-5 I 

■. (Tltf^^OT X 100 - 39-31 

5o D 

■. c^tRc+?r = (100 - 39-31)=60-69 

^ I ^rc?f '« s~ 

H;.0 I 

. *. ^X100=11-11 

lo 

.‘. ^f%C^OT „ „ =(100-11-11) = 88-89 

V© I ( Percentage 

composition ) f^-<fhf®l I — 

Ha SO 4 I 

.'. ^t^=_^x 100 = 2-04 

yy 

„ „ = ^gX 100-=32-65 

„ « =100-(2-04+32’65) 

= 100 - 34-69 
=65-31 



48 




C'®) ( Percentage composition ) 

( Emperical Formula ) S— 

“fv5^1 a >i-5i^>i 

^ c^ ^rri ^«rr 

^itrcTO ^ '©t’r i c^ ^w i^tfn nt^Qui 

^^=1 n^3|t<i5 ^?rts’n 

jf-N-^iri I '^[1% c^ ^“^ii ‘^']pTN'«rji 

^3[ Ti (??% ^ ^ I r<F^ ^fw ^<^stri 

^'t 1^ c^if 

'«=t ^t^nt1%^ ^ i 

^^rter«l i I (?[tc^^ >[“^ f)a=58‘52%, 

H 2 =2'48%, S = 39 % I I— 

Oj-^?®|? = 3'65i H,-»2’48=,2-48 ; S-v^^=r 2 

^TfrpsT'Ql^^ i[c^rr 12 w 5[“^rrW^ 

3*65 . 2-48 1-2 _i 

1-2 1-2 ’ 12 

.'. >r*C^ H 2 SO 3 ( ) I 

Tlf^ ^®l:— 


02=38-1% ; H 2 - 0 - 8 % ; P=24-6% j Na = 36-5 
, •. [ m^—p = 31, Na * 23 ] 

0,->?f/=2'4i H, 


►9'® = 0'8; P-*^^'^ 

1 31 


0-8; Na->^„? = r6 







O 


a—>, 


2*8 

0-8 


= 3 


' 0-8 


P->^-? = l . 
0-8 ^ 


Na->^'^^=2 

08 


.'. ^lC^^ = Na2HPOs 

oq^ 

’TtC^ I 1%si 

c^p{ yf“^'?f^f^t^1 '53*1 ^1%c^ c^k^ftr 

’tt'o^l Tfi I 

^'ft^*!'« I “T'^wl 

'53^^ 180 I 


C==40% i H2=6-67% 

^r< = 100 - (40+6-67) = 53'33 » 

.-. C-^‘^^==3-33 i H2->^'^^=6-67 i 02-^^^‘^^ = 3-33 

#1-2 1 16 

,fl7r® 33_1 u V 6 67_o /~4 V 3 33_-i 


nfW^^ Tv?;^ = CH.jO 

180 '9^'^, CH 2 O 

' Ttf^^ I 

.-. (CH2 O)cc = 180 

(12+2+16)« = 180 
30 X a; = 180 
;- v£)^?. a; = 6 

.'. ^’'‘^’^ = (CHa0)a = C.6Hi20(} 


^ 1 S^td^f'-s '®rt*rt^ ^ s—l"^) NaOi I 

.K) KaSO*. (51) Ca, (PO 4 ). ; (^) Al.Og [’tmt'tt^ 'S?r^-Na«‘23. K-39, 

S»32, O, = 16, Ca=40, P=31, Al"27, Cl,"*35 5] 

[ (-SF) 58'5 j C«0 174 , (5t) 310 j (^) 102 ] 







(■=?r) HNO 3 ('srit^®); (’sr) o, ii*o ( ); (n) o, ^ ) j 

(«I) G,?I,0,Na ( C3ftf®?l5r ) ; («) KOlO, ( «'StfjT?Pr C3ft& ) 

c (^) H2 = 1-59%» N,=-22-22%, 0,-7010%; (9f) 0 = 52-17%, II,-13-04%, 

O, =34-78%; (Tf) 0 = 42-10%, Tr,=G-43%, 0,=51-46%; (^) 0=29'27%. 
H,-3-66%, 0,=3a-U2%, Na = 28-05%; («) K = 31-8a%, 01,=28-95%, 

0,=-39-10% ] 

'91 “t^Tl ^'trs cirVf :— 

{:^) C=G9-76%, n, = 11-62%, 0, = 1RT.]% 

(^) Mg=21-62%, P = 27-98%, O, = r,0 4f)% [W 0, TI^.O ; (^) Mg,I^,0, ] 

8 1 dlTfie rTtJsf^r »t^5^1 46-GG C^\5‘ 'S 53-34 I 

? [FcS.li 

« i (data) ^;— 

(■=f) ^t%(:«ri?r^ sg-sg 

('«() 5rftf5_^ = 53-33 

(’ff cm c^r^r *f 5^-41 ^=go ■ 57 

r(^) N,0 ; (^) NO ; (n) NO, ] 
^ I f^irspr*! f-w (TT iir^3f:3f 

20-26 'Q 11-4 I ^t:w^ ? [ CuO V3 Cu,0 ] 

1 I to’T'l a^i& f^aitUr 1 

Mg = 17-52%, N,=10-22%, H,=2-92%, r = 22-62%, 0,=46-72 [ nf-^nfw 

«^_Mg = 24, N,=14. P=31, 0, = 16] [ MgNHi PO^ J 

1 fsTc^t^ ’Tir^ i— 

(T) K: = 31'e4%. Cl = 28-98%, O, - 39'1G% 

(ef) Na=14-31%, S=9-97r;, O, = 19-89%, H,0 = 55-83% [ C^C’t« ■tWiTl 
Tsrt'Tf^’?' ^r?i 911 j 

r (^) KCIO;, : (5f) Na, SO 4 , 10H,0 ] 
!» I 'Q —0 — 42-10, 

H, = 6 - 43 %, O 2 =51-46% 1 ic^t^ 1215 I JT^r^ -f^ ? 

\ ^ ^ ^ [On HjjOi, ] 

i» I t?tPs (Ti^?t g[^f5^ : - 

(■^) Fe —2(^-14%, 8 = 11*54%, 0,-28-02%, 11,0 = 45-32 [ ’TtS’Tf'ff^ 

W 0 = 10-04%, H,=0-84%, 01,-45-32% 


[(4) FoSO,, 7H,0; (^) OHOl,] 



’fTt^ c^ '« "srW^ i(t^ I 

^rTsitsr nwK'o c^ c^t^ 

( to a uniform densitj^ ) ^f^Cs ntC^ I 

^t^c?r 1 I ^fvf 

. i^rl ^st^t^i 

1 

(2f^® ^ i (2f»Tt^ I 

^f^STfr^r^ <2fc$7^ ^Jt^ 

I ^t®tc>r^ c^ ^tn ^1%c>i^Tr 

Tf^ 1 '5rr?r%i^ =7^ nt^^r 

c^1^ ^ir,-:^ ntirriT^ *^c«rr ^t?1 

c^ t%^c^?r "otft niKw ntco? s(tf^ 

Thi iTi I ^t%l 

^c«fi ’^if%^l I nt^'-^c^^ ^““T 1 

'iJF ( vacuum ) ^C«T I 

^rtfn^i ctf^i c^ nt^cff^ 

'2ft¥ 76 C37l%f^t^ ( c. m.—f^. ^^, ) I •i)^ 

Ft't I 1%^ CW'Q^ ^C^'Q ^^1 ^?:5 

ntfesc^ ^11 f% ? -^t^r*! >f^c^ ^1 ^TTtc^ c^ 

^M^'Q nt3[f^ nt^OT '5ff^^‘5f 

Ftn fFfc^^ ’rt^w-^-t2r^r^‘'5t^’f^ tenths f^i 1 

^v5tPT^ ^tn 'Q ^tn ^szm nt'siJf ftz^ 

srI I ( cross7S^ction )-^ 

nt^-^8OT I * 

^SW twi *1^31 1 ( altitude ) ^n?f 



fitr 

^ I >f\z? ^"C 

76 1 ^^1 C^ 5tn ^t^1w (Slsrtel ^ ( Normal 

pressure ) \ ( Atmospheric ) I 

'*lf^ ^ C^ Ffn 75 f»f ^'^., (71 

75 f^. 

I 

3531 ( Boyle’s Law ) 2—1662 W.'^^ 

^t*f ^ W I ^^1 Tt^?7® ntC^ C^, 

fer §^l%5rt«i 'srr^rsiT Ftc^ 

( Inversely proportional to ) 3^ i 

^tn f^3«i ^c>r^ ^tn ^c# ^srtir®^ 

'>^1^ '2f^n ^<11 Tin i V nfn ^srm^ 

P ^ Ftn ^?Rn nm© V‘^> (nfnnt'i '« 

Ttt%C5T), P X V = K j ^Ttcn K fn^T TnTJI I 
^tntn Tt^r^ cn P ^ Vn nt^i ntrt^ 

Tl c^ 'QTT^ enn Tt*fl nntn Tlr^ i 

P,Vi=P2Va = PaV3 = K 

?c?m ^j3Rr s ^^t5?r*l ^ i 30 nn (c.c —fn.-fn.) 

TTtn 75 fn. 'iiT. Ftn 150 fn. 'sten 

’®l1^l'^*l ^'5 TT ? 

^Tnni ^tfn c^— 

PxV,-P,V, 

.'. 150xVi =75x30 

.'. Vi ( nftnf^^^tTSiT }:='^^^^^=:15fT. ft. 

150 

I 750 ftftftlt^ ( m. m.—rn^ m. ) 

10 ft. ft. '=rl%c^cnn nln 45 ft. ft. ^n Ft*f 

^ ^CT ? • 







a— 

p,Vi=P3V. 

.’. Pi X45 = 750x10 
.■. Pi 750X10^ 

45 

^ ( Charles’ Law ) l—C^U ^tcn nfif^OT 

nf^srk'lir n%1%s ^ >^1^ 

hW «ff% f^pSj ^ 0° 

. (O’C) ^fW«l ‘stitc^Rf ) 

^ ^ I 273 '2f5rm«tt^ I 

O^Cvil TO C^p{ Vo ^ 

(c. c —f^. f»f.) ^ 


rCvfi ^tNr( ’^0+^3-)^- ^■""^^(^+■273) 

1 1^.f%. 




t’Cvfi „ 



-t'C>a „ 



- 273 ^C „ „ 

“ Vo( 2^|J3—^) f%.f 5 i .=0 

• 


^<t^-273“C^ ^rtOT 'srfwiT c^tn nt^i 
c^ ’ffft'^ *rt^ ^ i 

^*Prr<3rt^ 'w 4»fe*i'5 -sTt^ 1 

( Absolute scale of temperature ) ^ 'SW^ 
^ ( 0°) ^5rl a, -273"Coq 9tTtOT C^U 

<<17:^ ^ 1 — 273°r^. ^*5W f%f^ 

(0'’) <fftTrl R'Ssiw 1 

ct?i ^ ^ 1? f^ftrc^ ^f?R ^ feRs 






^ I (1 ) ni%>fC^ (magnitude) (Trj^C'Sf^- 

’^sr f^fkrc^ ’frt^^ ’fffTC^^ c^tn i 

>Tf|'^ 273 (TTf^ ^ 

^TT I 

"'r '’ ^1^1 I cw, t 'C* 

{t4-273) "A=T I O 'C ^1 273 A i2i5[t*i I 

C^lif^»2rt^ ^ ( Gay Lussac’s Law ) S—"St^X 
^tfq a— 

^ tiX MB ty C^ C^t^l ^’«n3FC^( Vj '« V. 

Vi ^273+t^ 

, V., 273+1, 

f^% 273+tj ' = TO nt^ Ti" 

^T.273+t.;^= „ .T./ 

. V,^T, 

■ * v: T., 


( Gay Liissac ) f^sti:^ TO <-^fm 

tttTO ■'Q TO sicc <£1^ 

1 c^fi^^«srt^ Ij3f ^ I 

c^, C^t^r f^fw« ^fisiait«i 

. ^t(m ^fks ^ ^cn 

^^^1 TO f^^«i ^f%c5T niTO ^ ^ ^ 


i I 26''C4 c?Ft^ '®riin®sf 

\ R. I m =n o^c ^5 +to 

? 

26''C = (26+273)^A =299'^ A 
0“C = (0+273)" A =293" A 


V, _273 
250 . 299 ’ 


V, =2^ X 250 fn. ft. =228-25 ft. ft 


250 





^ 3|C3ra ^iw 2 ^trt5f s— p, v 

^ 'I'z^ ^fw CW\^ ’ff^5(t=t ^t’T, 

'^n V cx ), 

p 

i 5 tcn V * 'r () i 

^f& ’^3|C'^ ^^C3i 'Sfc^t^t ■^'^l 'O Bft 


V«p ' 5 t«RlV = KxJ 


K yf?.?rji I 




PxV^ 

T" 


• K^ TO ^TtOT ’if^TTC'f'^f I ’titOT '^1'^ 

t 

'Sft^f ( for one gram molecule ) K'^ *l'5|t^ I K^ 

R f%r<:^ ^ ’ 

^^’>[^ ( gram ) ^ ^ njtW 

32 .srf^ i 

PV 

5 ttsT a C^=T ‘SfTtm ^ = R-, PV = RT. 


MJt^T ( Gas Equation ) | 

^t’l. ^C<T 

^t^1 ^U\ I 

b I 760 'Sm. iJtcn O'C ^ffr .’t 

'sqt^q 910 f>f. i%. TO 728 ^ 5 (. 5 tJ:n '« 2TC 

TO y 


P 1 = 728 'm- 

T1 T._j 

T, = 27+273 = 300 ’, P, = 760 ^ 51 . ^ 5 (.. V,= 910 R R 
T, = 0 + 273 ’= 273 '’ 


728 xVi_ 760 x 910 




300 273 

760 x 910 x 300 
728 X 273 


= 1043-95 fi[. R 







^ \ M 20''c^ c^t^ ’fjtOT 'sitwir 

•1000 1%. f^. 700 ^5[. FTcn 'Q lO'^C^ ^ ? 

^ = '^^. ^^I.=380 ^5[. v£l5[. 

. 700xV, ^380x1000 

* ‘ 10+273 20+2'73 

.-. v,=^jlJ900=<283 ^5j,3.gp,_p,_ 


ammi 

i I 5t<.^ ^ ^3 ^3f Wt'8 I 

^ I ^jNii :—C"^) -2^*1 Ft’f 'S finsTti ; (^) •« 

^51 >2^ I 

'a I < ’fjtPTlT rf’t, 'Q 'BTtW:^ ^:Ki fV ? 

720 ^Sf. diar. T?tc^ 'Q 27°Ca ?rfw C^ ’fJtT’T^f ^stTTO 100 % % ^ 760 aiT. iflST. 

•FtT’l ^8 -73‘’Cil W ? [ 63'1 fJT. fJT. ] 

81 27°Cia '& 726-5 .asr. di3r. crt^ 1^ •^trlPT’T lOO 1^. ?t[ 

'apr^tn -smt*! 's 'srfTf^ ^ ? (27“Cva ^?f 

26*6 >asf. ^31,) [ f^BTi ’tT'fppf m ’TrfrJR 5trn Bt’i 

if ^?r I ] 

^5rr3n»i c^r— 

=^»^’ = ^^isrJJy.x (f=Tjir® Tt'n-st^) 
a\ T, T, 

• ja^JjL =(1?^® -26‘5) ;clOO 

273 “ (27 + 273) 

.*. Vi=83'8l5i. f>T. 

tt I 20®G 740 asr. disf. 5t^ 140 f^T. 1%. •?»?{; -^FftTSl 

(by displacement of water) 16®C *3 750 tfisf. il3I, FfC"^ 3T\>5f? ’STf^RR 

? (15®0>a ^T‘^-5M-=13 asr. iflST.) [138-14 f%. Rj 

«»1 filsrti vQ ^ c^sr 5fj|c7r^ 465 R. R. f?{ 730 ^sr, ^sr. m 

'S 27 °C ^ •? [550 R. R.] 

•> I 27®0 3 735 <a3f. J13I. 2*895 -aTt^TSCSR ’flt^fr^p- ^EfSTf*! 3 

ai^frl (^ ^ ? [2-5478 R^] 

IT I C’C 3 76 R. ^Sf. FTT’^^ >5^^ 2-5 R^ ?fItPf? 3 m ^tR ^j-RttaffSf CiC^O -3 
150 R. ‘a*r. ^tir 'artwr ^ ^ ? [3-8 Rtej 



o 

o 


-'v' 


a C^'t^T'Qf^ a C^ 

^ZffJ >T’C^t’f ^f%C^ niT?! ^\ I 

3ic?fj ^>Tt?rlR^ W T5tf%^ 

,- lii^ >f5(^ 

I '^^\^ ^?:««r^ 

c^ csp^ (Rt^ ^ ^tR’^rtc^ 

f^feil «?t"'» (Rt^ C3it^ ’T^rf^ I ^5l 

'®[«fj'fnf '®rR' • 1%^'fS' — 

(f^trt*9r^(t® ^1® (Law of Constant or Definite Proportion) ;— 

C^ ifi^ csfrfw^ fe^tf^fsr- 

^?Rr <£i^ 1 (?[ c^t^ 

<siw$ sri c^ ■« ^5W?f 

c^ c^tR <2r^^ sri 

c^^5fiiti3r ^6 ^*rtwlR^^n ’tteiii 

^ ll^ ^'Q^l Tt^C^ l) (?T 

c^5T ^ <sms ^1 5(1 c^ ^nt»rt=T 

c^tf^'«1: i;54 
I a grcw^f S 

*lTrfCflif?[ 'Q^-»[’^f^ ( composition ) '^'?!55^?!?_L 

;^a ( Law of Multiple Proportion ) :— 

’^fS (ii^sfer few few ww ^^twt&w few 

vs^*rw ^w ^ wfe's OfWi wtw iiiw< <w^ few. few 'sww 


A 



(simple) "^Rnri r 

^5r1% 5rt*ft^'t'®s 1 10 ^ 

CTO, 1 : 1, 1 : 2, 1 : 3, 2 ; 1, 2 : 3 twtf^ I 

nta ai ^ 

^sr '6 ’Thr-'si^^ 

’«ttc^ I ^«fr '« ^f%c!s?c^ 

1 : 8 ^3 1 : 16 1 1 »ic^ niir5jt%^ 

8 'Q 16 'off '5rf%c'^c=f^ w ^«rf3FC5f '« 

I vfj^ t%^ nUfsitc^R ^ic«fr 'si^ 

8 : 16 = 1 : 2 ^’SF1 ^^C'oC^ I V 

'Q ^^fSl ^^1(1 WtW*\ 

'^tTO '« '®rl%^OT 12 : 16=1 : r33 

12 : 32 = 1 : 2*66 I C^'^C^f '®lt%IT;^<K^ 

1‘33 : 2'66 ; 1 : 2 I • 

^rf^ette^'«'sff^c'^sT ^ntc^ ^ ^rt^cttc^cif^ 

^ 2r?Ft^ vrtr^ i 

i%g 1%^ nj%^«fc^ 'sff^ 7\-^<^\ c^ftl 1 f^c^ 

srr^ttc^ciT^ *tt5f& sfrtcttcisfc^f^ nf^^^t'i (i) 

'sifWOT f^1%^ ni%3(t«i cnm\ I 

srf^Sf’f N, : 02=28 : 16 = 1 : 0 57 

-N. : 02=14 : 16 = 1 : 114 

=lttcStC*^=T Na : 02=28 : 48 = 1 : 171 

srf^tOT C^}'?!!^^—N, : 0.2=28 ; 68 = 1 : 2-28 

srf^cStC^ N. : 0.,=28 : 80 = 1 : 2-85 

« 

v£]^ 'ST^rt^C^ nt'%^rrc<=j'?( '5(wnt^, 0-57 : 114 : 

171 ; 2 28 : 2 85 = 1 : 2 : 3 : 4 : 5. 

v5t5 f^l%^ f^tsrff 

'e srr^¥ c^H I nf%3rr5 

'srftfc^OT a ^f5 'n^RT^fc^ (Rtn 

5ic^rn3 '®if^ TO ^?ii «iftc?F i 





f^srr^T Cu : O2 =127 ; 16 = 7-9375 : 1 

: 02=63 5 ; 16 = 3-9687 : 1 ' 

^^nf®= 7-9375 : 3'9687 = 2 : 1 

" ^jft^t^'^__5l^_lGay Lussacs Law of Combining 

Volumes of Gases) % 

^1551'« wt^ 

^st^[tW9 ^n:«a ^ 

2 :1 c?^l Thr, ItOT 

2 I ^<3 ’ 

C?Ft^-i^ '2f^ 1:1:2 

<£fw^ 2:1:2 


CTf^ ’TN I ^ 

^St^tiTilI ( Dalton’s Atomic Theory) ! 

?ftHf^ ^'ft^ ^f% ^2ftft5i TOt<35tw 

'2f5t^ ^?Ffwf%5R I ^ ^f-Kf^fwc^r^ l^r^'Q vi)^ f^ 

sn I 1802 nr^tr^ .ilS^ ^i®t^ 

I : 

(J>) •SfOT^C^rNT '« ^ 

(^) v£i^ (p?'k^^ ws is«i'«I 

(n 3) C5ftc5r?[ 'is't'« 'Q’srWiI i 

(s) cs(\j:^ ^ w ^ntc^ 

=rWR«f n'vC^it’f I * 

^ ( Avogadro*s Hypothesis ) S 

'Q ’tJt^it^sT’s^ 5n:<T m 1811 

^OtTotC^t^ (Avogadro) 

^fRl ^c^sr I *Rli:<^ ^t5{— 

I 

« 






I ^1 a 'Q 

I ^sfif^ mrtc'jfsT >[3(^ 

I sTtir ^ i 

^tc^ fw"^ a nt^^ 

^5t^% ^t«rr^‘i^: Tilk *T^ srf^ i 

^ ’ftrr^ wtt 

^!iti:^ I nrrc<^ W1 

ftc^^'«tc^ f%f^ ^5W?f ‘2r^?T ^%tc^; 

r FW '« ^eitirscsT 

’tJtc^r^ tT^t^ m c^, c^ 
a C^t^ ^tW^T »Tl^Tt'6 1^fw^ I CW\^ 

5tcn'e^^C^ ’iT'k^r^ V n ^?r 

^ 'S 2V ^tw^r ^N^Jl 2n I J| 4 

Wt Tf^ f% ^'©^1 >lt^ I 

^if^ a— 

^'1 ^rtTOR + l ^l^=T ClFtf^®l =2 ^sphl^ 

cwt^l^ 1 

c^ ^twsf ’iiiC'n v5j^fD — 

, •_. 1 'srtl^ +1 C5Ftfl®l = 2 ^^C^tCW^T CSFlTf^^ I 

csFt1%«t 'srtc^ I ^ ^t^«i ^ ^x 

^ I 

f%^ ^ksr?^ TOt^ ^srf^t^j i 

CSFt^^® 'e C?Ftf^«l 

<irtf%c^ I f¥^ ‘ill c^ '^x 

?rfe5tC^5{ ^ C3Ftf^«l I M ^x '® 





2 ’T^Rt^ '« 2 T<5|5rf^crff^*l I tSi_?i€_^g:jsfcjt3L-. 

C3Ftft®l 

55i§?W^ ^s\r^ j 

fkinr 'Q CJPtf^C®!^ ^ v£lfL 

C3Ft^05^ nt^l Tin 1 

Tt^c^tc^ nnTi^—0 

„ ^-^c-oo’ 

c?Ftfn«i nnn®i —0 ' 

„ ^^—00 • 

• ciptnt^ 00' 


i 


'Bmc«tc’rc^-.2t^«?f stcsNs 'st «r¥W3 atmc^r 

affs fesf% ?^Ti:5 I annrtc’f f^afJiR^ "stf^ aroirt% 

c^'t^tH ftrfc^—^rslr^ wTa^ %st=t ’ff®al ^ w 
sn I 


_0fsvr 



%C5J^ I 




^'(i) CSTteSHT 'B(^ ^st»tW 

-<0 <tJt^ *(f1c<}% «rt*tf^ '5t3tRt ^festCBM 5P?fht 
^«rtc*rt^ ^st5^ ft^*l I 

/1«) '«rt?P5l%^ jR^ ^trWs (?rtcsR( »kc^ 1 

^ (8) ’tft(art*tf^«|r '®?P5 I 

(c) aw*! Prc*t"« *1^ Mjtc»R( att»i-«tMf^ 

2'41%^ I jfirtsf Ptc*t'«®wt^t »PP9i ’fjtc'ra 
'SftS'OT *wt^ I ^ 

(i) c»^tc®n( '®t^l ?5 5 ^,:^ «(tPre^; >« 

JITO* 'srtOTtft^ I ^1 •tt^al f’Wl^ (?[ 

■ctM^ ’fltOTT '»r3J® ^(5^ ^=I 'Ttfe^ ’TtPI =t1 I 

afra 'SRi'ltC? »I‘C^ Hj, Oj, Nj, Cla ^Wtft TtTi 

1 f%« nnrt'VBta f^Bttt ^ aWf^ 

'»tir® 5it5 ntc?'8^^ ’I'-mi arhii a 

’S[l,ft-’twf1,^ (Diatomic) I 





. W 

^FT^ *n:^ f% I *f^ ^tc^f^r 

. iSi^ ^^rt^nSOTI ^ (Mass) i '=^yft^ vii^^ 

’JTtC^ "f^ '^U I (Absolute Density) 

^ I ’flt^T ( 1 f^. f^. ) '« 

CTr*^ C^ f%^t^ (litre)-C^ '<J\ I 

f^. f^.-c^ c^ nwt'*f *^1?:^ i^ln— 


^iN =-;t ' ; 

$ 

V c.c. “StltC^T^ ^ W vStt^i 


r V 

wj '2f^tn c5pt5T 'Q ^tn ^ i 

( Relative Density ) \ C^a[ 

(standard) ^ff^l »IC^ 1 

Wfsr ?tTtl?Rl 

^pRi ^ I ^^ts ^cnfsp^ ^^ri nic^ 

c^ ^ ^ I \s »R-^^5C5Rr 

wW ^ ‘JtJt^r ^^*1 'stft ^?n ^TT1 

^ C^t^ ■« C^ ^srhlFSiFT^ ’fjtlTT^ 'SflfSi 

c»it 'Q 

__ C^t^ Fk’T 'Q C^t^T f^rftl 'srtTOsnr ’fjtc^ 

C*i^ '5t^®f ^*11 yNfcc*^^ 

c^ Ftcn 'Q ^t?r 1 f>r. f>i. -jfrtOT ^ s 
FtT:*r '<3 11%. f^. 

/ V, ^ . 

**— -(i5ti:n 'e ) | 



n?i5rriThf s 'srrirstc’fc^rtsf^ '!»» 
c^^ '6 ^tcn c^u ^cnfw 

W X StC’f 1 

D (Tf tif ’f jtc^i'?^ 1^, w.-^ ^vsi] 

^ c^— 


^ 1 ^fjtc^j^ '6^ . . 

D =-- (di^ Ffcn 'Q I 

1 'srtn'ssr ^c^^c5r?{ 'e^^ 

^. wtc^irc^-«f^5rtf?»rrc^ <f^i '^n c^ i 

TO— 

vil^ ^e^R 

D= — -- \ 

• ‘ii^ ^<15 'e«f5i 

fVl ^ f’flltcw (TT 

^ 2 'S^R 


’frtm 'Q^ 


2 




=5[^* ’fjtc^^ '9^’^=2D=^M^ ^cnfw f^'s*i i 

(«) ?E^ ^jtfltir c^rtcn^ fM^rs 

^1 'agtC^tcnc^l-^ROTtr 

c^ts( ’fJtc^R ^tw5!LJ?i2fe 

nfw ^ ^1 f^tcw c^— 

2 ^srTwsc ^c^cw^r+i ^f%w=2 «rhr^ 

) I 

f^ ^t=Ti c^ 'Q 



■ 1 'sf^ltcsT 2 ^ 1 'srfc^ i 

tlOT JI*nC^ HsO. 

c^ ’fjt^^ ^ '5rtTO:s(^ 

?n:«fT vij^f5?[ ^rl ^c^r 

I C’*i^c3r nc^ 

^rli®rtf5^ I 

(8) *tt?Rt«tfW '©^ fi(<?r S Csrtc^T^ ’Ttf^W 
I c^5( ^t'8^ ntr^ =rt 

c^ ’r'?Rt‘3, *rtf%i:'^ ’ ntc?r i ^^t*' 

^3fe c^iWi ^ 

22UJ|^ 'Sftc^i w 5 ^v^tS <2f^^ 

nt^^rT'ff^ N9<F^ ^511 I 

^1 ^^tft c^n 

(^) fiT’^rw c^ c3ftc5T^ *rtwt®ffw 
^31^ 'Q^tft cjrgg^1 nfl^ ^t^i 
cfrm^^tcni^i^'w Tr%>t4Ti 

I «rt«tfw 'S<F^ iTtn^r t?r^t»r '^^1 

^-^cff^^-vQ^ I 

(^) w? c^^f ^Ffm\ 'iri^-^t'tfw-'ew?:=T 

C^f& fw<l I '^^SF’T Oifr^ 

^ f^Fr§rf^tR 'ST'kl ^ ^ oqsfSf ^ 

^i1ii i 

^t5[-^®fR[^-'««n:i( 01^ »Tltc*P»fi ^ nfet®i 

csfNt <irhT-‘'TlW*fi%'^-'««R 'srtc^ i 

««ft^i‘*rt^‘fR^-'6BR^ *r’«OT «WPr$.^?:?T c>!^ c^ik^ 

'«^ !2f5f^ : 



4W5f^ ’I’C’rtif-’^aR^!?: ’1inrf^5t'f: 

W ^*Pt?prcsra *rt^*tf5f*p '®?i«^ s • 



1 

1 


-55^'^ 


22 

44- 

12 5lt^‘ 



14 

28 

12. ,/ 



13 

26 1 

24 „ 

12 . 

f^«r*i 

8 

1 16 , 

12 „. 



15 

30 j 

24 ., 



22 


36 „ 



14 

28 1 

24 „ 



29 

58 i 

48 „ 

9 


38 

76 

12 ., 

1 

c^^^ . 1 

39 

78 1 

72 „ 

' 


cr*r 'srt'ffw is^ 12 

Tl c^sf I 12 

'®r9r®t’f ^t?( c^U c^c^?f c^fRc^ ^rf^eirN 

^t^1 t5^ ^'S[ I 12C^^ '55^^ I 





1 

^t'ffW 

' 'sm- 



! 

1 




('srf^TO) 

(16) 1 

(32) 

i (32) 5rr?i. 



9 

18. 

; 16 •„ , 



14 1 

. 28 

16 „ i 

16 


22 

44 

’ 32 „ 



32 i 

64 

32 „ ^ 



22 1 

44 

: 16 „ : 

• 

arttf^T 

15 1 

30 

1 16 „ j 










'srt'«rft^-'«^c5( 16 i 16^ 

<^t\ \8 ^wt?r 7[^ aft^-'crt^fft^ 

22 4 I 's ^tJtOTf art^- 

’«rt«lf^ ^l^rsiT s 

>2nsrt®l FTcn 'e l fir^t^ 0‘089 vSTt^ I . 

'5rtcn1%^ «i ^ft^rl ^ a— 

_.. ^ ^cn ^8 1 ’frtm 'q^ - 

t. ‘•- «f3ii'i i5tcn ^ 1 '•■ 


OTf*! 1 fsf^ ’frn:»T^ '««h 

_. --:;-^ I -r 

0 089 . 

=^^*s i2f^lt«l FU*f 'Q ’iTtOT 

' U-" 

*= 0'089 X ^ni%^ Wf “ 0*089 X ^('il^tCST M ==^-'s^«rf^-'e^)j 

2 

€f>rt«i FTcn'« ^ X *089 5rt5( 'srfK^=i fsr^t^ i 

.;, «rjrf«i 'Q M in-n:*i?[ ^srhf^^- 2._ 

*089 


=22*4 I ^ 


Firn '8 5rjti:>r?f ^tirssf (Gram- 

m ol^cular V ol ume) I *«- - - 

' ^snrl ^Ftf^ (QL^?R ’fjtOT ^ ^ ^ 

fwt *Rt5f I C^-C^5( f^i Fll^ '« ’(TtOT 'ift^- 

^tro *Rt=r I 
UJ' 

?r«l > I <2f5rt®i 5tc*f'« 1 c3Ftf%*i ’fjtOT 3:22 



*r?Rt^Ttw; , 

^tsnrl a (2Rt®i Ff{:*f 'q a ’rjtc*r?f 

^^\^^ 22-4^t^ I 22’4 C3Pt1%‘f^ '^^^ ' * 

_^- -V ^ ^ , 

= 721 I .^'' 

c?rrf^m 721 '"^' 

^1 32 'sif^C'SfOT ^t®l Ftcn 

'« 4 ^i-3( ^t^5( ? 

^ ’®rt‘3nri iftf^ c^ Ftcn 'q 32 

=22-4 f^’^u 1 .V 

► 32 • 

’ =2*8 1 

^ (snFsr «r^ w ^Butci^'sfiS?l ^ 

(Avogadro-Law) ^«11 ^ I ' 


«fwi»n 

> I «rr®r^|5 -^^rirl •a’?; '® 

’rmn TT I 

< I '•rTci; 1 aftsT "vlTTrl 

^^5tcwsTar^rr^^*«rr2FCJr0-7980-444atfsi«rr^^^'3’riTfii 1 mt*! ar 
•fl^csT 'anr'5[’('r^*^ai ^^?rrcf 1 

>» I CT[\^ f^l5 fsT^nt^ cW'Q nr ^T3?tc»rf Ttin 

I II III 

Fo=77'78% Fe=>70?4 Fe-72'42% 

O, = 22*22% 0,-30% 0,-27'58% 

91 ®t«T^nT?r ’fwr^^r? Pffs n?isrt^ «'sr^^ ’stfi 

^r^Ri *rhs I 

4 1 cnf^^5?rnR ^ f^ ^?ir*i ’f^nrw 1 

<. I '»rjT:«tnfc5l-'2PFir 1 ^%us fy f? gfora^ir fitym 

? ““ " _, 

11 ^*1 c^ ^tcjtr^Fsr 's ^c®rm ^mc'>F ^ ’f^arr^’Brt:? i 

^ i *t?r*r ’*PT^^fe5ic'^w4 ^r^r^ 1 t^tnr?r ’rr*n 

«rt^ ^ r ’tJti’r?r 'srtmf^^ ^ 'srT'ri^^ 'nifm ’r*^ f¥ ? 



^8 . ^ 

» I ^ c?<rt'S fV ■=ff^ ’tTtr»T?[ wfinsfspp 

t^<!i ^ ^iri ' 

I ^^*1 ^ (Tf<l''Q Tfsnl ^Tt(:®tC5f:§1-'S!rw ’frt^ 

^niRt'Tf^ 1%f!r ^ Thf I 

I c^’fitm 3rt^-^‘rf^ 'srr?!;^ Tiric^f ^? sr^ni Ptc’t 'q 
artwi "^ns ? f^ Tf^i ■^i ? 

I 0°0il'« 760 ^II. iflsr. 250 fSf.'fJT. (CH J ? [0’18 3ft^f] 

1 35-5 ^rsr^ 27°Cil ^3 740 tasr.-asT. 51:^ 300 f^T. 1%. 'Q^ 

? [0’8491 «SMTf] 


2R51 

's^ <5^ «rt?r55r »ra#? ei?rf?i^ 

vii^^2W?r ^: 

(i) >i^'^'^c«f^ 'srt*fjC5i 

'Q^^ Tl f^ ^f^C® 1 

T[iprr®rfif^-'e^5T 3^?r i '« 

artw <2r^t»r ^l%c^ c^ ^f|3it®i ^st^rc^ 

*T«tt3R5[ 'S <2ft^'*tt^«tf^-'OT5T TOT I CTO, 

52 ^ ^lf%CSHC^ ^5T I 65 ^Stts[ 

5rN-niirsit«ff^-'€^ ; >5rt^-^'rfw "q 

-srt^-TOt^ TO I 

(vs) FTcn 'Q Tfjt^ *nrtc«f?[ ^=rrws( ^ 

22-4 i%tt^ I 

(s) TfSsT 'e ^5^ ^®CT*Pi 

c^, ^rfS^ '<3 ^5^ ^ ^\ i 

(4) «mt*i 11%^ TO 0-089 ^ \ 

(«.) w? c^tH ’fJtOT? 

, -I 1 ^2 

1^?:^ ^ -^Pr^fTO^ 

^ I 



ftfapw'« <2WN,^ 14 


fe(ft5?i«! i 1 n^%5r c?Fta^ a ’tt'^^rt 

^■hr 27°C'il ^ 750 oq3(. v£i5f. Ffcn 5(t%cT ^ ? 

n^fro ^?p[tr5[ 


2KC10» =2KC1 + 30 2 

2(39+ 35'5+3 X16) 3 x 22’4 ^tcn '« 

■=245 =67‘2fiT^^ 

^+1 c^ «r3it«t iJtcn 'q ^i 

22-4 I 

3 ^t^^^T = 3x22’4 f^H 

= 67-2f^t^i 

^ C^, 

245 5Jt^r aptR[^ i^v$ 67 2 f^U '®rf%c^ 

^n I * 

=5f^iN 1 ^ «f5(t“1 III W-N = 0-274 

nt'QTl 1 

27°C'^ 'Q 750 'il^r. v£i5[. -^tcn 
Vx750 ^0-274x760 
(27+273) ■ 273' ' 


V - =0-305 ftfrm I 

750 X ^73 

^ 1 f% nf%3rr«l n^tfro (3FtC^^ 27° C ^ 750 

1 V 

^3]5n «r3it«i 'Q ^trn v to 


Vx760 


273 


V= 


750 X 273 273 


1 


1X 750 

3m ’ 760 x 300 304 

nt^T(i ^ 245 4i3i: ciFtt^ i 

III ’ft'«¥i 

Ov/^ 


^2j<2p ^,3-274 ’r^t%5( (3FtC^ 1 

67-2 X 304 





^ I loo^Cvn M3 750 ■ptcn on? ^jtOT ^fw 1492 

•fn. f^. ^ ? [ 2’4 ] 

8 I ^5r srf^c^^ SQ^C^ 741 

■^3(. v£H(. Ffcn 2-51%^?r =rf^tt*T ^rmi ? 

[ NH 4 Nqy=NP+ 2 H 30 J [ 7-61 m ] 

<t I 1 >stt^ 'Q 1% 'srhr^c^Tir 

ntM3iri ? 

[ 3CU+8HNO, =3Cu(NO. 09 + 4H.,O+2NO] [0-0444 fif^] 

I 6-5 v5ftsi f^ferhr‘'«p^ 

27'*C^ '« 750 ^'^. Ftcn "TfM3^ Ti^C^ ? 

[ Zn + H3S04 = ZnS04 + H3 ] [2-493 f^l^.] 

s I ^ ^f%c^ nt^tn 'fir^it*! 

^ 

[2Hg0-2Hg+02 ] [ 0-1136 fir^] 

ir* I 27*0^'« 750 'flsj. v£i5f. Fftn 5 »rtwhr 

>rr9Tf^^f^ ^ cfai «rc^t«R ? 

[ Cu+ 2 H 2 S 04 = CuS 04 + 2 H 30 + S0a ] [ 12-73 m ] 

d I 32“Ct*l 'Q 758 ‘f|5(. fe'tcn 1 ?d^C!^tC«fST C^ThSt^^ 

’ft'Qin Ttrr i 

[ 2H 3 + O 3 = 2H aO] [0717 ^TN] 

I 27"C'il 'Q 750 yq^(. viisf. 1 
f% *i:i%5rt«i ^c^rtf^l (3Ftf^i:®m ? 

[ 8NHs +3Cla =6NH4C1+N3 ] 

[ 5-5 "snrtcaitf^^rl, 8-6 ^rtsr c3Ftf^«i ] 
ii I is^Ctii 'Q 750 »ii3r. 'stcn 10 
f% nf%3rr*i (srat^ ? 

[2NH4CH-Ca0 = CaCl2+H20+2NH3 ] 


[ 22-34 ] 



vm 

( Equivalent Weight ) 

( Combining Weight) 

nft’s?=l Wt=(l ( by weight) 1 

n%t %5 8 '^t’T 16 35-5 

i^sT, 

fi^cjtc^ ' 2 IW I =^si: 5 r«fm 

’Tti:^ a f %9 c^ 5 T?t nf^srfei ^?f 

( are equivalent ) I * 

'=ri^ c’^ 23 ^t^f c^tf^, 7 .S 

Hl'St’f 32'5 ^t’t ^^1 1 

«rrt 1 %'^ c^’t i 

'^f^, c^rk '« lilt f^f^g 

^5[Wt*N *rlt’*Pt^ ®tc=r?f ^jin c^^i ^ c^r f?i1%s 

CSI^CST^ ^•C^'Sfq 'Q 1%9 I 

nf^3[t^ ^ srf’PFtlt ^cn ^grtsr csrksra 

fs^ ^t?n I nf^ 3 rr%?f 

8 ^fif '?r%^=T Tl 35-5 C 3 Fff^«l, Tf^ 

^ m ^IW® 1 c^ 

citc5R[ vfi^^^f JT's^rtr^ ^®Wi (?rt^*i^ i ’ ^vm 

^ ntr?[ a, c’^ G*i\c5Ri (^rt^rsTst^ ^ 

^ ^t?r jMcW tit^l 

1 W ^^festcwsi, 8 ^f^C'STH ?r| 35 5 ^ <3Ftl%«fil 
'<1 ^ «^t«l 

I ^ 'ot’f ^ ^51 w c^t^i cTf^i cwf 

ortm ^’f 1 Tltc5tc^=ni w ^ ntcif i cro, 

8 ^5f '© 16 ^5f nf^tln 1 >rf^ ^ 

’tf^ltaFC^ 'Q tff^'®^^| lil^rtR 8C^ 

«rf%carc 5 ^ «r?ri I ■ 



. fifes ’ISife 

^ I (^) >ff^^ '5f^j^ (^) 

*i’NCTrt%^ f^=f^ ^ I 

(^) aV I 

(^) Tl 1 

(^r) cwf^t^^ nf?i®f^^^®i I 

W fhr ^®i «rr^?r ^t^-<2rf^^t*H i 

•• 

(V-^) lFf%5 

<rfc5?r stc^t^t 

Tt^xc^ 5(c«fj 

'Q ^ 51^1 

^ I 

(horizontal) ^?rl%1 

>Tr^ ^T- 

''G^5{ ^’srl 

m wt5[f»i^5( U-s(:cT?r ^ 

( f^—i ^ ) 1 f?1l1 Fff%^ ^ I 

5^^|5 ^C?T Wit^ »IC3I^ T(^f^ ^C^T^T ^ I 

'S^ ^c^— 

Hg 4-CuO = Cu4-HaO. 

^C3i^ ^z^^^ '<3^=^ i:t>i I tt5[ 

ciFt^t^ cniw 

's ^f% I nfwf^ ^ 

^t%i =(5ift ^'©1 ^ ^ '© u-5(^ 



fks— 







ftjfH g -^a^sr^ w, ^srrsf i 

TO „ „ „ „ =W2 <lft3( 1 

^ '5rf%i:^c^ '^^sr = (w i - w ^) 5rt^ 

nltTO U-sr^isi^ =a iTO I 

TO „ „ =b5mfi 

= (b - a) irt^f I 


(M^ 'Q ^Z^~ 

?r«^^ = {(b - a) - (w 1 - w .Sftsf, 

^fWOT ^51Tt^TO = l ^ ^f%C^OT 



Wj — w.^ 

(b -a) -(wi -Wg) 


J 


’flWl ^t^l 8 ^f%n:wc5T^ TO ^*r nt^^ i 

(i-^) ^%CWCiRr S TO?R?f? ^|9!Jt^TO 

f^<V ? TOTO '« % CfcTOf^c^TOT (TfTTO ^Wsr 

f^li% C^ '9'^ sT^Q I <i)^f& "T^ 'Q TOn «^1 

I ort^WTO 'ii^s ^if% "“T’ch 

c=(Wtf5 (f53r—ib-) i c^rWt^ ^TtOT 

(oxidised copper) C^t^ '13^5^ (roll) TO I TOlTl ^ 

TO- , _ _ ^_ 

^ w ^rw! «ft'9 I 

Jft^-5T5Tf5c^ CSITO >r®TOt^ 

cTO1tor-C^ 1^ '®rTOE 


^ t2fc^‘5R^ TO^-=T^;TO^’t ^f5 n^TO- 

■ TO^fePi ciPtTO^ i 

1?. ^ nTO- TO^^ ^ I ~^tTOlTO^ 

CW^ (Cylinder) 1 

TO-^ic^TOt^ TOfeil TO-TOT'^.'®^'’^ ^■ 

5i5^l i%C3[ C*f'9irl I ?5t^t9 <>51^ 





b-o 


m tsfri^ '®rti^ 5t^t'« i 

^ ^ ’Tt^ nf^^tc«i 5fi{-’5i^tl‘^ ^?r 



F? ^ yrfir^ y ^r ^1 ^^5 

'Qw ff% j) '^ffertf^ f^'" >fsnr 
■ wt^TiT n?f^Tfffi ■^ft'Q wt^-sr^i ^t^si =n *f^ ^Itor 
Tt^ I ^r^'fsE’t ^t'«1 C^Tt^f^C^-C^lWl 

^fwi '®rtf^?ri 'Q^=( fff'Q I ^t*r‘Tt^f^'« 'q^ el's 1 

n%*rc? ; 

s e ^^=a iftK 1 


^wfv 'mm 

'Si^ m^ 

4^* ^ '®rf%TO5i^ 'Q^ 


^1H=b iSri’s^ I 
= (a-b) >srN 


=w, >srt5f I 
= W2 'STR I 
= (w2 -Wi) 
= {(W2 -wi) 


-(a~b)} I 

{(w2 - Wi)-(a -b)t vSft^l (a _b) ^3( :^t?r?R 

^ I 

8 ^ ^f%i;^.5(^ >rf^ ^ 

( --"M ' 

, (ws-wj'(a-b) 

^’^'hi ^ ^t^ri a 3 1 


















?rl 

(V^) s vr®t? fsr45 s 

((2rh[*0’i' 

^ ^1 ^C^^J I Tf^<f 

irfsf '^us s(FTf& 

^"^'fsjic’f ^f^1 ^ixsiOT 

(fe :io) I 

^*fj 1%i ’tt&‘ 5it^f^^- 

irN I c^#i ^5^ 

Tft'Q l '« 

^ 'sr’Htf^ ^N*r 

( displacement ) I 

w.^ TO f^rv.-»rf^^ s(c^ c^1 

'ii^fS -<1 

(glass-jar) ^*fj I 

i£i^ ^65^^ '^tw^ nt^ m \ '^TCini 

FtTs ^ic?rtf^t^ ^T'Q i 'ii^ f^i 

^t^^tcwcsni ■5tC’l^ ^Rt^l I 

• ^tn ^tn Tm m 

^’T ’ft^^ I ^c^tcTO^ 

^tn ^^c<^ ^ nrl^-’ifl^c'tii >rii^j <2iTl'=i 5tn 'q tT^ ^Tv 

f^'K ^%1 ^ i 

wl^'S^ =g'TO 

»f* tffr® ^sphrs^i = V ft. 






= t^C 

Ftn =pvi)5[. ^31. 

t ’C-'^ TtC^^-'5tn = t ^5f. 




V, X 760 ^ V X (p - f) r^_(Pj±)il2Z3 ft. ft. 

273 t+273 ^ (t+273)x760 ' 

'2f3^t«l-’5is(^ = O’000089 «5lt3f i 

= X 0’000089 i 

V1X o'000089 g ^rt^ i 

1 '5rt^ ^ttc5tcw=^ ‘ . 


-5- siU y|^t^ I 

vi X u'uuOUS^j' 

4 

^^^=vr?ol'00089 

C^ 32*5 I 

{^-^) 5ff^ ^stcarj 

% ni-^tw< >rr5t^^j ^n ^ c»rtwt«fti:^ Fr-^i 

^CWfB (copper turnings) I 

^s[t?[ cFf^t^ ’Tt'o^l I ’ttij '®rjtf^ 

fWl i ^sW?( 

Cu+4HN08 = Cu(N08),+2H20 + 2N02 

^fBc?^ ^^fB I sittfB^^ ^5ritf%® 

xQ ^ ^1^ '®rTTf^ 

’if®?! 1 

?f5fBc=«P (claypipe triangle) ^’T? ?tf^?l 'Jp?" 

^st^? irf^f^fBc^ ^f??l "sftW^rc? ?11%1 ^c>{ST-ffi:’T? ?Mc?t 

^ I ^’TT? 

?Wf? ?"x^? m^cjrc^ 

^f%c^car i 

2Cu(NO,)2 =2Cu0+4N0s + 02 



cnN^t^rfc^ ^t'«i 

■ 

^'<B 1 ^\ nt^il ^f5f&?:^ 

'€ ^t'Ql I nc^ ^c:5? : 

fk^ t =gt^^\ 

„ « + 'QW^ = ga „ 

'^^^ = (g ii -- g 1) 'srt^ I 

Ft^f^JT^ =g3 5tt5( I 

. =^'^t’ ^ = (g s - g i!) 'STf^ I 

^aft?, (g,, -gg) (gg -gi) 5ft^ >if^^ ^ I 

• (gs-g‘J 

I nft’sft^ mu\ 31-75 

1 ♦ 

(v*^) c.^t^'fes f%<% s 

«rr5 0-5 nt%5rr«i '«’ft^ iSwtc^ 

'Q^^ ^f?f¥l ^^15 nf%Tf®i ^ wtfw 

igr^ wt^ Tt^c® ni®f5<r >f*^5^c’f ^rt^fS ^ i%f^ 

JTtsrt^r nf^c®i i =rl^c&c^ 

'5f^® I c^% nt%ftc*i 1 12 ^ntc®?! ^t^c^ciptfw 

^jtf%® I f^^Hr ciFt^rfl® i 

AgNO,, + HCl = AgCl+HNO» 

^*Ri >rr^9r 5Tt^f5 ^ ^t?rl f®^-Ft^ l *rn[ ^'e 

f®s( ntf®® ^1 'W3( ioo’C<ii ^ ®t^^ti:^ Tt^- 

^tk® 130 c nw ^^®ti ^ I '^^rsr ®t^t^ 

^'Q a*knN ^HitT®tir ^t%r ^ : 

s c^'t’tj-ntc®^ '«^ =gi 'Srt’? I 

f%5f®t?I CSPt^t^C®^ 'Q^ =g2 „ 

a'tcni^ ^f^® ^ =(g2 -gj ^rt^r.i, ^ 

^3irt^®1 ^ =107-88 

g2 gl 





\rS 


^^rtwit?r % c^u ^tci5 ^'n?r 

i%?*t^ *is*^c*f ^ I 

^ I 

Zn+2AgN08=2Ag+Zn(N0s)3 

« 

% ^^^^5 cit^ '« *tt^ 'Q^ i ^ti 

fm^ srt^ctc^^ m ^tj:^ i 

*1^1^ Ttv© ^11 ^Tn aW I ’it^ 

fr^?rf5 ^T^ ^«fsf^tf aWi 

I 'Si%m ntf^^ f^i{-Fl^ 

nc^ Tt^i I Ttf- 

^fWl C"fk^t«ftC^ ^'Ql 'Q^S( I 

^«f:f^^ c^cnj^ =g., „ 

107*88 .5ff5( C^Ht, Tf^t ) 

^2 

(p?pt^ csiV^sBr >sftR 

vii^t. *rfif5[tei -sttsf-^^rt^ i c^t^T c^U«i? 

•Stt^-^rlT C^*rj, '2ft3f-^5fjt^ jf^l ^'t'^'j I 

* 5 ^--?^^ = 32-5 1 



^ \r<t 

10 vjttsi 

nf^sft m icii 6 5rt5( 1 nfi’sri ^i:t'?»? 

U-s(l5i^ 'Q^ 11'5 *6 ^’CK-t^ C'lt^ 

16 1 V 

^ ^f%C^OT '«^i[ = (10-6) = 4 5t1^ I 
. = (16 -11-5) = 4*5 I 

’®rf^C^OT ^ ^^ii^eai^<!sna 

■'9^S( = (4*5-4) = 0-5 1 

# 

I ^nt^ '^ITs 

■■^Jt^fro 'Q^i{ 12 <2ft3f VQ 1575 ^ I 

nfi’spi?f 10 v£rt5( ^ 18 5it5( I 

^ ? [ 8 ] 

8 I ^ ! I m ^ 

^ 3-67 ^ <2f^^ 

^ ? 

^^S(=(3*67-1)=2'67 I 

=5:wrx lp^Jtwr?^=^2^®=3 

41 0-5 irt^ ^ m wn vs3 ^ ^t^- 

^iiROT ^prrhf^?[ ^ ? [ 3 ] 

'49 I C^ C^ ^?l1 tK ^CSf^ 

I fV 4(4^ ^^sThr ^rt^’«t^ 1 %^ 4^ 

^ 'st^i ^<5^1 4 ^ I 







. ^ \ 0'2 ^ v^ITn 

15°C '« 750 ^Sl. 15tt*r 200 f>l. 1% 

^c?r I *rt^ ? (15 C^ Fr’f = 12-5 ^5(.) 

PiV, ^P,V, 

Ti T, 


Tl^c^ I 

V I X 760^200 X (750 -12-5) 
273' “■ (15 + 273) 


y ^200 x 737-5 x 273 
' ■'288x760 


= 183-975 f5f. f^T. 


.•. '0^ = 183-975 X 0-000089 


= 0-0164 .3t^r I 


= 12-19 


'6^=t=0'2 I 

tr I ^c^cirrf^ 0 082 c^t=i «rf^?r 

wi 'Spit®! 15-5 f%. i% ^3 t i 

Ttf^^ I [ 5878 ] 

5 I 0-109 f^ferf^ 

TO 109-1 1%. 1%. ^tcwtw 17'C ^ 7'54-5 


Ftin ^ I 5iit?fcsTf5im^r^ V 

( 17’C^ ^’«t-Frn = 14-4 ^^. ) [ 12-24 ] 

i o I 0-177 srt^ c¥l^ 

12Tvii 'e 766 177 Pi. R 

’fte^ Thr I I [ 11-8 ] 

iM O'l ?ft5r ^w.-^ f¥3F!rt^ 

TO «W“i "srrrr^ 34-2 f»[. ft. I ^[sfrtwt^ 

Trft^^l,*. [ 32-49 ] 

I 0-15 tSjft C^ft <|'t^ CTO ^Ttft^ '-Sfsrfel 

^TTThl 139-38 ft. ft. m I ? [ 12 ] 



^’RT 2S"C^ ^ 763 ^sm. ^Si^. ^tcn 57-5 f^. fn. ^ I 

28’Cvi! Tt’«^-Frn = 28 ^^. viisf. I Ttf^ I L32‘8] 

i 81 1-58 5rt3[ ^n m 

^¥10 36 >srt5( ^'Q r26 ^t3( nt^^i ^\ 'q 

f^>rr^ I 1 '«rf%n;^q=8 ^ ^1^5=31*5 ] 

i^4 I ^i-m f^'fnR I 

0'5 viTf^ ^t5( ^r^-fen ^f^.111 ^ 

0 627 ^srtsr 'wr^® ’it'8111 1 y 

( data ) ^p{\ TR[ C^, 

NfitOT ^ '5rf%fC^Cir?f = 

>6^ = (0-627-0-5) 5rt^ = 0127 \ 

. •. 01i7 0'5 >Tf^^ >1"^ ^1 I 

. •. 8 5rf5r 

0-127 

= 31'5 iSft^ ^ ^ I 

31-5 I 

i'is I 1 77 ^ 2-22 5rt^ nt'«¥l I 

V [ 31-45 ] 

i I n^1% I 

1-2 >srt3f c^?:nr?i[ '«fi%1w f^fei'Rf wr 

a ^ ’ft^HTi 1-595 m fe^RT cFRcft^ nt'eid 

Thl I C?Ftftc«R[ ^^lt^'«t'?I 35-5 ws V 

= (1-595-1’2) 5n^ = 0-395 I 
.'. 35-5 CIFtl^C'f^ ^ a'l'cnj^ 

»5rN=107-85 srt^f 1 

0-395 

. •. 107-85 1 





trb* 


I 1 m C2ftf^«) ^f^1 2'54 

^ ( NaCl ) ’n«?l1 I ? [ 23 ] 

1 0*515 5rt^ 

0*5 vsrt^ ^ 1 32*5 

^ ? 

0*515 vsfi^ W^1 0'5 5ft^ ^5?:^ '®r?f;f^^ I 

.-. 32-5 „ „ isrt^ 

0'5l5 

= 31'5 5tt5( I 

.*. 31-5 ^tOT 

I 1 isr?f 0-973 ^ 

^ I 31-5 ^ ? [ 32*5 ] 

^^1 C?Ft^ 'Q C^rrf^C'tH ^’TTW 

34-36 'O 65*64 | CJFt1%«f?i: 35-5 ^J-hTof^ 

• [18-58] 


'®<P'5 f^efe 

'j»ntv®t^r, (?rlwr5i « *ttii5rt*ff^ '®ipc^ siwj s ^ 

a, V -e e!;^ ’t«rfw (T^tSf Otk?!^ 

V I 

•rtwr^rfw a 

V ^tc9f?r ^?7r i 

.*. 1 '«t^ c^ft^ ^ 

V 

® = e 

V 

e v V = a 

«il^ V '« tr5 I 



b-ss 

^=(1 a, c^ c^tc^ nt^^t'ffw '®ip^ 

* 

c^U ^1 t^'f’ir ^ I 

%?f^®l ( Quantitative analysis ) 

mm I c^rtc^^ cTf'^T^i ^i%i mm 

'®®i m^i i 

mm?^T cm^^f5 ( approximate ) mfel ^fwl 

m^i m^r i '©fr^^r 

'Q ’jf’fsm'm c^t^ ^1 ^t( ^ I c^t^im ^sf 

mi mc^ m ^I %1 

I m'?im®tR^ l^fenr ■Rf^i cWt^ (fiw i * 

(i) wtc^tc^5l-<2j^w^ (Sfcm^ s ^tmm 
mi^ 'Q m^m®ff^^ ^ i 1 % 

'« ^mft c^itc^r?! nt^^t®tfw m% 

mm (‘'“-•'i ^1) mcrniw ^?[lr^ I ’fjt^ir 

^fit^ c^'t^f&^ 'Q^it nfrm ^1^1 f^^t^«i 

mm^ 2 mm ^®i mf^^ 1 

mmc^i a cmc^^ 1 

=^m- 2 m^i m^ mm^ 

m^m'tf^^ m^m m^ 1 
■ mm^ nNm®ff^ \ 

(^) cfl^s Cmlfe^’-^C3Rf ( Dulung and Petit’s Law ) 

(Sfcmm % 1819 ‘f®^5T-s <6 cnf5|’ ^aif5 l tm 

cm^t^i '« mSsi csftcsR ^mr <sfcm^ 1 

^^mc^ a. c^ c«rt^9r?[ m?}'« 

mt?f*rt®tf^ '®*t^9r ^3[t^ mfiRt*i cm^t^ 6*4 





5 o 


'®^F5X '5t*t=6'4 

■ 

'«?F^= .—^-‘A— I 

*n5i1%c^ csitcsT^ nt^3[terf^ nt'Q^l ^ =ti— 

nt^^i Tt^ I 

^t^«l I c^ csi)m^ 0122 ^in nt^t'ffw 

c\ 

I 

^A_= 52*46 
0122 

(^) ijpRI ( Mitschcrlich’s Law oi 

Isomorphism ) S 1819 I 

( Crystalline state ) *<tC^ !■ 

I osi^(v^ 

^tcf I f^ 1%^ c2t%?{ 

c^t^ c^=T TO^ orlc^^ c^tsr c^i^r 

c^«Ttc^ 'sftf<2r^tc^^ CFf’^n i 

f^3 (Isomorphous ) "^cT, 

^Tn a ^ ^5Jt^fe5 ( Isomorphism ) 

I 'Q«i ^H\ ^^1 ^f& 1%f%^ c^^lm ^m- 

f%i(1: 

(^) ^ ^ti®r (Formation of mixed crystals) S 

«rT%f5 c^^P\ 

^^1 lf%c^ C^ ^^tul I 

C’^) '®rr?r551-^f% (Isomorphous overgrowth) S 

»f“s^ «f’?rc3rn§#?f 

^srfir^ ^f% c^ 5[c«(j i 

(^) 5it^ ( Similarity of crystalline 

form ) t ^->lt^C^ f5[fhf«l ip^'^jif 

(Geomctricial constants) ^TCf^ 

>f*v^l lilTs ^srafW’T I 






ntc^ C^, '<3 5 [Tt’fRf^.'?R 

^ C{ ’Tf'Qifi < 2 n:^ 5 r^f 5 '^‘ 1 ^ ^1 

ntl^l '«rtC= 3 F ‘ 4 ^* >11^?; 

I ^CTT 5 T*n?l I 

5 Tt^ fro <2f^ — 

i I (K2SO4) 'Q Wfro 1 %%C 5 (^ (K2Se04) 

^ I (ZnS04, 7H3O) 'Q ^P\Z 71 ^ (MgS04, 

7H20) 

• n^tfro (KH 2 P 04 ,H 20 )'Qn^fTO 

^ 5 rrt>TCS(^ ( KH2ASO4, H2O) 

8 I *f^5f^5rj-3[ [K3SO4, Al2(S04)8, 24H2O] c^ 5 [ 'Sfjt-crft^ 

[K.,S04, Cfa (504)3 24H2OJ * 

4 1 (AgjS) ^ f%^ 5 fr>f ( CugS ) 

^ c^ n?f 3 rr'<?f jfi^l sfsjtsr T?r 5 rt^i,sf^' 

fiffeu C^!mP\ 

c^ c^t^r c^H 

Wji -irt^ 'Q^OT C^t^T C^'t^ W2 'ittil 

mi '« ni2 

Wi 


m. 








W.JI, W.J^(t=I ^t^1 mii£l'?[ ^^\^ f^'N 

^t% ^ ^tir I 

40'5 'Q 19*6 I 

5rt^c^ = (100-40-5) = 59'5 

'^Tn ^^^=(100 -19-6)=80‘4 

nto%ii 59'5 ^rr^ic^cN ^ 

= X 59-5 = 14-5 
80-6 

=7311?^ tc^ 

• 40-5 

.’. *th?r3ft«tfw 15 ^^ =X 65=23-3 

40'5 t 

(8) ( Periodic Tabic ) t 

^t^tC^J'Q C^tH ^5[1 f?f^tC^ I 

'2f'!f^1 

i I Thr^rf®ff^^ '« i 

I 5rt5[ 5(1^ '2t3it®i 

1242 1%. f^. I ^ft^f5?f '®rtc*tf^^ ’®t’t 0'238 


«ft^f^ ^t^'9^=T _ 

'^W 

= ^ =9’09 

1242 X 0000047 

'6 ’^3rr?f>rrc^ 

^'| - =27-8 
0 238 

’. c^iV5i=g^^ =3-05=3 (sFrti ’*[’i<»rs«in ’Trt3( 5(1) I 
. % ’ItWf'tf^ '9V %=9 09 X 3 = 27-27 





o I «ft^ CJFtfe'f^ 23-6 'e 

0'055 '^?P^ ^ i [ 114-46 ] 

8 I 0-49 C^t^ 22°C ^ 

752 m. 295 f»f. f>f. '5[srrt I 

0-152 ^C 5 T 5 T 1 S^ ^^ 5 (t«ffw ' 9 ^'^ ^ ? [ 40 * 76 ] 

41 30 I 

^n 0-114 nt«r 5 rf«ff^^ v [ 56 -oi ] 

I '<3 cnf^t’ cnWt*:^ “T^wl' 

4722 '«t’f *ft^ '®ni^ I 0-094 

^r-r^t^ff^^ ^ ? ( C?Ftf%:5^ 13^^ = 35*5 ) [ 63-52 ] 

• 1 I 0-198 CW\^ ^tn ^ ^ 

’ 1 t?Rt®ffW ^ ? [ 32*82 ] 

»r I ^5T ? ^1 f% 

’Tt'Q^i ^ m I 

51 ^ 'Q ^ I 

io I KCIO4 m ntwt^tc^T^ (KMnO^) f 

KMn 04 ‘il -Tn©^! ^ 34’81 1 

'^^’= 1 ; ? [ 55 ] 

I *rt^^ 1%^ ( ZnSO., 7H.O ) ^^^ 

f% I 0*3167 4t5f, m i'045 5rN 

c^njc^- ^ 1 ntwr«rf^^ v (a^cnj^ 

’t'jK^lt^l^ "S CTtW^I '^««rt3CT 107-88 ^ 1)1 [ 65:42 ] 



mm 

(Nomenclature)(Terminology)s 

^ ?l (Acid), (Base) 'Q (Salt) 

^t5» s—fe3( 

^ 1 c^U c^1si c^cai fkw 

I CTO, ^Ic^TO ( ), ^1%TO ( ^1 

^'SsnlTt^ ), sit^cStTO () i ^tOT c*fc^ 

c^t’f ^ I ciFtf%®i (), C3itfe ( )— 

>TW cnc^ ‘t=l’ CTt’f 1 ^tOT 

c»fc^*‘^J CTO, c^rtf^^sr, i 

s— c^)im p 1 ^(t^i 

C^'k5r?[ ^1 aH ( Binary 

compound ) | ^tC3(^ CTO ^f5 C^C^‘<[ 

’^tc^ I ?rf^ n?it 

'Si^m I CTO, (CuO), 

csrhft^^ (HCl), ^%^tTO (HgOa) I ^JtCTff^^l (NHa) 

f^C^T-SJ cVt^Tt ^1^. ^1 'Sl’nil 

^ c^f5 c»Tt^5 ^ I 

(Mono), (Di), ( Tri ), c&tt (Tetra) 'e C^*^ (Penta) 

^ 1 CTO, (COa), (SOs), 

(N 3 O 4 ), ^TO (CSa), I 

cxtOT ci\n 

c^ *ri^ srtOT ^ c^fc® 

<(1^ nft^«i ^ srfOT ‘^’ crt^t ^ 1 

CTO, f%^<2rPT (CusO) « (CuO), CWt»i * 

CaWl^(FcCl 2 ) 'Q C^fw C3Ft^% (FeClj). 



srf^srtsri 'Q ^e ^e| ?(i 

c^t=r ^1 (OH) ^fVc^T =rtc^?r c*n:^ 

crrn I CTO, c>rrr^^ 5 r (NaOH), 

(KOH), ^rsrrt^^ (NH 4 OH). 

^ ^ ^itPsfs (Acid) s—«rrtf^® srtiii^ ^c^C8f?:iRj 

^«lp5 ^si^s{ ^ ^fes?tc^C5r?r ^fir*rt^ fwsrl^ 

^«i ttw ^ 

5rr^ ^“-ii n%f^ I CTO, ?^t^c5^tcirrf^^ '«?jtf^ (HCl), 

>it^r¥^1%^ 'srrtf^^ (Haso4) I 

. 2HCJ + Mg (?ft^) = MgCl 2 (^^*1 ^r€t!li3^l)4-H3 
* HaS 04 + Zn («rt^) = ZnS 04 (^'l lSr^)+Ha 

cw\^ cfiw ^t^1 <2ff%^tPns m ^ 

^'i mw^ sfi ^ ^^'c^tcw^r 

^^1 c^^=r ^ 'stjiOT (CH.,) 

4f& '«rtfVc'=T« 

I c>rHw «ft^ ^c^'e 

=Tl I ’5(Ttf^‘'5 i5Tr 

I 

'sgtfe’T^^C^ (Hydracid) 'Q ^sr%-^Jtfir5 (Oxy-acid)— 

^ I c{ f^-c^lOf^ 'Q '®fRNW 

'®rli^ 'S'Wc^ 25;t^5tf^r5 ^c«T 1 

^JtRc^ '5rf%ii!:^iT-’*f^^^ '»r<iviTO ’^riPfc^ 1 C 8 t%^ 

^ 5 otf^^ ^rt'csf^ 'SUH^ c*rc^ ‘^’ ’^tc^—c^^i, ^^cjtcsftf^ 

^f>r5 (HCl) I 

1 %^ c^ '5rjtf*iiC^ ’^[f%-'®n'tt^'!9 

^ I CTO, ^Jtf^ (HNO.,), ^jtf>r^ (HaS04) I 

c^% **rtf^Fc^ chc^ 

‘^’ vQ 7 f^ «ftf%c 5 T cHc^ ‘^*1’ c^t’f I c^^, ^Tt^iPp^lw 

(HaS 04 ) ^ (HaSO,) j 

[(HNOs) 'e srf^|t>r (HNO 2 ) I 





( Basicity of an acid ) g— 

^tihl mj (neutralising) ^t^<5ltft^ 

^ ^ni I C^t^ 

vSTtf^lI^ CW, HCl ! ^rtf^C^'st 2f5 ^T>. 3f5 '2ff%Tt'’’f^ 

f^-^tft?i "sijtfw 

^1 f^sT I C^H, HjjSO.! f^-^tfi 'Q 
HyPOl 1 * ‘ 

( Base ) g—a C^’f ■'Sf^«l 

ig^x '« ^<5,ntf»T'^ (Base) I 

^srwt^^'« '^'1 C25t%^ 1 

CTO, 3R-wr^^ (NaoO), (NaOH), 

Tr^i1% P (CaO), ^1% [Ca(OH)a], I 

(NH 4 OH) ^n ‘iit c«r%^ 

^tc5rrf^5[-^^ (NHJ 9Jt^ f^¥i <rfc^ 1 ^itc^tf^'?n 

(NHJ, (PHs) '« ^TtC5(t1%Tr^ >Tf^ 'srrtf^si Wt'ih 

^1 5(1 

^R[ ( Alkali ) g—^C^T 1?^%^ I C^=T, 

C^f%I3T (NaOH), mVw (KOH), 

^1 [Ca(OH)a1 I »rin=l i 

( Acidity of a base ) g—"sgtPns 
(2f"ff^^ ^fi[TO '^Tn 

C^ ^Ttf5fCB?F f2fc^t^s[ ^®t^| 

srt’f ^ I ^sranstc^ ntc^ c\ ’sphrc^f 

Ttni ^ 

^c«t i (Tfsr, 



c>rtl%?r5[ (NaOH) i 

NaOH + HCl = NaCH- H, O 

^1 ^’’T ^nr>{c:5<r 

’spt^^ 

'^r.^ 1 Na,0 I 

Na20 + 2 HN 03 = 2 NaN 0 » + H,0 
• * Na20 + H,S 04 =Na 2 S 0 ,+H 20 

ntc^ a Ai(OH)» 

• Al(OH) 3 + 3HC1 = Aids + 3H 2 O. 

(Salt) ?—C^fif ^jtf^rvS^ 

nfci^ a, '« ^iil t2[»tR^ c^ 

^^<=1 I CTO, 

H 2 S 04 + Zn = ZnS0.i + H2 

KOH+HCl = KCl + H 2 O 

cT^c] C35t%^—^’«ri, "*^4 5i^«l ( Normal salt), ( Acid salt ) 

'Q (Basic salt) I C^t^ '2rt%^tn^^ ^C^tTO 

c^ '^^®i i 

CTO, HCl Nad H 2 SO 4 NaoSOj ^ I 

5R®i I 

(Sff^’^tpl^ ^C5I CTf cl^c^ 

^^tcV ^5^*1 1 

I c»ttf^^^ ^t^c§tc^=i . '^t c^rlf^n^i 





(NaHSOJ 

(H 2 SO 4 ) 2 ® ^1 

rK>^«i c«r nfet^ 

C^ '2t^ ^ 

I CW (CuCOa,) Cu(OH)2 I 

(OH) SO4, NO3 <2f^f% 

'srfhf-^ST^ <2fj%lTfl^ ^^CST^ S^Ws I C^^^ 

Pb(OH)2 ^\fl^ Pb(OH) NO3 I 

C^ C2£t%^ ^C5T^ 

f^fen I (Hydrolysis) 1 a ^jtf^^' 

(Weak) ^tt-nc?f^ 1 

sritf't'^^, (Mineral) 

^ ^ ^’f ^-tw 

^C^r I <i) 'SfW ^ #1=1 '« #t®1 I 

^l^l ^Ttf>l^ 'Q #^*=1 I ^Tt-ncsfc^^ ^ ^5fjtf*r5 '« 

•\ 

"Sftil^ ©^.is ^¥l sTtC? i fest^ ^ift^il'l ^11 ^Itt-f^csn W 

^51: 

CHsC00Na+H20 = CH8C00H+Na0H.' 

atSsitsri 

^ I '® ^\®l I tr f¥ 'Q®1 '®rtc^ ? 

>2rc^^ car%? >3^15 FT'S I 

C^fST C«f^5 ^#5 f*^«r: CfUrt^®, ^tfelSf (NaHCOs) 

^tf%?R ?ftt-^1^’?f'^ ( KHSO, ) V8 (7irfS?R srt^CS^ I 

<« I ^iPfCiFir '^-urr?^ ^JtfJT¥'®f^iT ^t^raiifl^l 

!Tt^|5 p^ltf^, ^]tf5ns, Jft^lfWPF ^tpf® >8 

I 

81 sfsri 1 



mm 

( Electrolysis ) 

mT^l ^] I CTO, nt=5fw. c^H 

Htfj f^'^1 ^ 1 

'®fTtf^'^,'Q <Jl 

I t?.tCW'?( ^«fjf^lll 

nfii^'tf^ ^11 ^^l, '2f^f^ 

HC^ 1 ^- 

^?[1 I ^t^tcff^ Tm f^^rvfiTit^ 

(Conductor of electricity) ^ 
TW^l i^^IV'Sf^t^ ^1 '-sT^T^f’tC^ 

^^fipltft (Non-conductor of electricity) I 

H^rV^f^lftT^’tC^ C2£f%C^ I (^) 

ft^TV®ff^TO ^tc^ CTO^^f ^1 

^1 ^11 ’ffiTO 

'^®i 'Sft^ 

1 C2t%^ \ (^) iri 

'®n’tf^^, ’f'Q ^^C'R ^5«Tr5^ 

^X'^\ ^^rtc^, t^\m ^tc^ I t^tfw’tc^ 

( Electrolyte ) ^C^TI 

c^\^ f^csrcf^ T%1 f^TV2f-4t^ 
c^t^ ntci5 ^ ^1 

*it^tc^j 1^1'^" 

c^t^ (Cell) ^1 ^Tt^tft^’r (Battery) 

(Positive) 'Q '®l’ni1 (Nega¬ 
tive) 0{W^ ^-W ^ ( ft3j—) I 

(Electrode) ^ I CT ^flt^tfl ^ 










) e o 

'«rrtc*r^5 (Anode) w 
’ a 'Sin^l a?pl[ (Cathode) l 

f^^rv'sr^t^ >fC5f ^sC“R 

‘^rtc^ I ^1%w f^wcu^ c^t^ 
^“t»r c^fi^dn f^tai 1 <5^^cTtf$ 

^f%*r-f^C?R«l (Electrolysis) I C^t^T 

I "srtTf^ c^t^ c^U Tin 

v£i^f5 Mm\ i 

1 %5fC?I^ fir^l f%^TV2l^t^ 

c^t^ c^t^T %*r^ 

(Theory of Electrolytic Dissociation) I 1887 
%W/^ ( Arrhenius ) f^C?fCU^ 

9fj%^ ^1 ^C51 

i nc® I 

I ‘ii^castt^ (2rf;^T^'fS ^Rti n^i (+)f^^H^ 

'srn^ C2f%^ i 

(Ion) I (Cation) 

^*r^1 (Anion) | 

csr^-"^ (?( c^rt^ n^al n1%3^t«t 

C?rt^ ’ffetC'H 'Q 

3rfl^^ f^csn'Q I 

^t%<v '5f^5[ 

( Electrolytic Dissociation ) \ 

^I'^y 

nf^^ c^U ^-*r ^?«t w ^^ I 

igfOT ei^^‘<c®i ^'hr <irti;^ 

(^) ^ «ft?f ^ a 'sttq '®f?^ 



^"^wn '5rr#c^ nU^\, 

(Infinite dilution) 1 

CTO f^f^?l 

(Tltfw 

n^l c^^n^ "STtir-T nf^^ vfi^ t^^iffcpf c^- 

CTO ^5rc«fi Ttc^ 1 

^^<rrc^ c^ ^1 c2f^c^ to^i'^fir 

^fsns (2{t^ ^ I 'Q ^5r 

^ I ^^ts feftc^ ftf^l (Reversible 

Reaction) TO1 ^Ts^ 

(=) ^tci( (^) Ti (^) 

1 CTO, NaCl Na++ Cr NaCl ?=^: Na'^ + Cl" 

^Aiz^ c^tt%^5[ TOOT c'T 

n?^^Na ^C^r^Sir (Electron) ^ftW 

I c^il^n cr c^t^tt^ Toot <21^^ I 

^ftc^ c^ cf ft%*i-TOtt5 

^ I OT f^C?lTO 

Tl«fIC5f CW'Q"-f1 3 

NaOH ^ Na^ + OH" 

HCi H++cr 
H2S04 5=i H^+H+ + SOr 
KNOs ?=i K^+NOr 

'« f%c?f^c*l?r ^^TKrl s ^ 

T^c?fcir^ 3Tc*fT Tm 

f%’.^l A^\ G{w^ TO TO1 ^ 

■^^1 TO ’f^i ^TO^^'®f*r?rl 

lc«T^5sr ^ TOc«rtc^ fwc^ f^f^i 

^jtcsrtc^^ ^ I ^1 

^jt&t^*r "8 ^’nn ^•rt^*i to i 

ftc?fcfr?[ 'snITOOT, “i^TO 



(Electrical 

conductivity ) ^CST I 

^ 

‘ii^f^ ^1 ^tTfcsTl 'iiTxf^^r*^ ^wt^sr 

1 >i“^ ^1^1 

»f5fC?r >l*^C»f 'SfWsftT?! '£ff%f& 'srjtssit^r^ 

?t^ ^%1 '2r<?rc5i 

"^lirTri i ^Jtc<«rt^ ^ (5tf^ 

^z-^ ^Tn %?R«I ^z^ I 

^WOT ^tKt?*! iSi:^^ 

(i) %?t^«l; f^^Tv^nf^Tifr ^ 

I »rt^t5r ^s*t^ 

'srt'lf^^ ^t^=T 'Q OH' 

n 

H+ + e = H 

H + H = H2 

'afn^nrSF ^ ^ 

5 it 3 i '^\ OH 

OH-=OH+e 

•4OH-2H3O+O2 



iosa 


T|iC?T ^TtiC^tC^ '-Q '^itCJ^TtC^ 

I *tf%3|tc| »i)^ 

f^m WC5T '5(jtf>i^ f?c^ C7 ^i\w^ 

c^*ri 'au '9 ^\w.^ so.r 

H 2 SO .1 ^ 2H" + S04= 

517 ^<^77 

• ?rrtf^iT5f ^j%v7tc7^ ^f^it^i yw^ti^ 

^7’ "sitTiT H+ f^i:^ 

7tf7^ ^7 ^7’ ^t^\ ^?:5TftJT 5 t^ 7I 775yt7r^ <^7’ 

X\^Z-§K^^ nf77^ ^7 I ^77nc’*? ^C77 7t7t^ 7s7j7f 

Ofl~ ^7’ ^jtf7C^7 7^7 n 7J7^ TI^TC# ^17^ SO.r 

^ltCiTtC^7 f^y7Tf^ ^7 I t7^TV7f77i^i:^7 SO 4 “ 

'STtT^, OH" ^t7=? C7% ^lt?:iyt^7 7“’=7i:»f 

'^tf77l ^?:5|<^^i{ (;«t7 ^\ I ^C^C31 ’^7 OH" ^t7^t 

f77l 7t?:7f I ^^7tv T7C?f7^'l ^t77l WWiX'® 

'^I7x "SfytciytC^ ^1%C^7 7T^71 7tf% I 

(^) 'SfS^ C^rtf^Sf (NaOH) %?t^«l % 

C 7 tf %77 ^#^7 ^7 T7C7t^5{ '5f^7t?:7 Na^, H"^ 

'9 OH" '5yt7^ 7^7t=( S 

NaOH ^ Na^ + OH" 

H,0 ^ H+ + OH- 

^C77 f^^7 f77l ^f%V7tf:77 ^t^tC^r f7^V2f7t? 

Na”*" ^ H"^ ^ 7 »T ii|7N '^t7'7 '^JtC*(tC^7 twr,"^ 

^7 I T%^ nf77^Ciy Na+ ^t7iT, H+ ^7=^ ^cn^1 C7% ^'x»f 

^^cj ^rtc7t?:^7 ^tf77l Tt^ ^ 1 , 

^^7t*v (7ftf^77 TOtT,^ ^7 =(1 I H+ ^t77^ 

T^TtCTt^ '5J^®I *ttC7, 7t7T7 ^7^»n:7 

^1*71^ 77 I 





>o8 

NaOH oh' "sfjtcsrtc^ "^tcw^ 

wt=T ^f^j\ '« i 

^ '« 5W«t^ % 

(i) ^Ttf^ C^t C2£t%^ ’f^l 

^•j;3(t3f ir ^tTii{ } 'iii'T H+ 

>ff^^ nf^Sftcel f^f%^ (ff^t^ I 

HCl ^ H+ + C1- 
HNOs H+ + NOr 

(^) C^rt C«t%^ OH" 

5(1 1 

^1 OH" ^t?rc5(?f ^t^«T n^l ^ti5( 

^^1 ftc^ 1 a^^, 

NaOH Na^+OH- 

KOH ^ K" + OH- . 

( fi) 5fr^«1 c^'t C«r%?T w H+ ^t^5T 

OH’ x\x\ 

tC'<^ I ^5 (Normal salt) 
f%a 'SX^t^ ^-^I, OH- f%si 

^t^t^s( n\(,X : 

NaCl ^=iNa’+Cr 
KNO;i K+ + NO«- 
KHSO, K+ + HSOr 
HSO,- r-± H+ + SO,- 

n5t%3( ^t^*->f1^C¥C5^ ( KHSUJ K- 

^tc5f H" ^r^5(« ^45(t5i I n^tpixi^i ^tt->il^i?:#?:^ (KHSO 4 ) 

^5(1 ^:^<i I XA^ '^T^ 

'aTx^ H^ '^n^e I w^; >f5i^ '^nTw,^ 
^?(t^ ^^5[t*i H^ i 

^f%«[ fe|5R«l ^ (Faraday’s Laws of Electrolysis ) % 
^w^'isfsT nfl«pr^ 1834 ^xt^tc^ ^mi<=\ >}^c^ 



I 5tf%^ f^v, 

^ nf^3itc®r^ 

1%^ nf^^Ttm I 

(2f^ ^f%«[ f%C?n^*t^t^ 

nf%5(ti:"f^ '« n^t< . 

it>r ^ *«[tc^ I 

• Q '2fC?lt?:’f W ^rt^ 'Q^OT 

W^Q, W = ZxQ = ZxCxt 

c==1%^7Vt2f^t^ nf^ 

i^^> tn^ti z '«^’f I c^ nwt«f ^1^1 

iS[^ ^(ff^ '®fltf^'5t^ ) T^^rV(2f^T^ 

c>ic^ ^T<^^\ ^t^i I %^\z^ ^®rnw 

( Electrochemical Equivalent) I ^tf^^- 

^51]t^=0‘001118 

» » » =0'000010446 „ 

^1^=71 ^t-^1 nf^^-t'i a]nj ^ i. 

^mtus^ ^fiRt«i f^«, 

f^f%W 5^C'5 f^5^ 

7\fk^ I 

Wi ^ Wa '5rl'5( 'Q^OT 

^^iTt^OT; El 'Q Ea ’®R 

Wi^Ei 
Wa Ea 



i o'is 




ntc3i ^ ^ 



fpii— 

^3r ^f^?l f^^V(2fTt^ f5I3f <±fttT^ 

f%^ nr^i3(tc<=f^ ^1%:^5i, c^tf^*!, c^'t’tj 

nt'Qui t nf^^t®! ^Ffcr< 

5rsrt^ntf%^ i 

^ ^u\ a, 

W = ZxCxt 


z = 


w 

C X t 


=^^^1° w, c ^ ^rfc^ '®c^ z^-^ 3 ft^ ^^1 

I f^cwt^ I 

c?iV^T ^^'®f ^tc^ 

a M*f s(1 nta I 

(Voltameter) ^C«T I 

( Ammeter ) 

5(«fnf%^t?[ ^4?i ^ ^f%v 

'« 3Tf%'^ 

fsiftl >f^OT ^t5Rl ^ I 

*fl-?Ff5 (SrfOTt?! ( Stop watch ) »rf?rl^r '6 ’®IT'Kf^^ 



-I + 


il^ 


(D 

J 


fbJl— 






^tfel ^T.^ I f^fff'l TO ^C5T f^r«s- 

• • 

ntc3i utf5^^i ^tRc^ ^ I cvt^i a 

a "sfuH f^^*.c>i’rtc^ -sfc^n 

niwti:^ I '<3 

^fk^\ c^t^nR nf^t^i 

nt'QTd i zm ^\^ V\jk^ ^^1 i 

c^tm^ ^Ipnt^ 

'S «R:^J =^35ls'.>lt^ 

c^, 

W,_Zi 

w, z, 

W,^E, 

W 2 E 2 

^£i| ^C3i?r ^ >2rc^r:^ w\w.^ ntf^ c^, 

E,^Zi 
E, Z 3 

Ei,E2,Zi'« Zs WT a c^U 

'^U ^u i 

^5ft3^^«l i I ^tcar^ ^tf^-^t^t?if^ 1^«ft z 

c^rc^t^ a 

3175 _ Zi 
107-88 0-'0blir8 

•■• Zi=j^(^5xo-ooiii8 5rm 

= 0-0003294 m 

^^t®i I c*}^ isfgr 

cspcn oq^fg v£|?p^ ^!(1 ^V:'^ I 

(Faraday) ^ ^ I (M ’tf^t'l -si-t^-^t?R 



-ielr 




i -siU 1^4^ ^; 

^'\m\ ^tf^ a c^u ^'v’ra I 

'STt^-^Jt^ ( gram-equivalent) 

^Jt'^tc^= =96494 I 

0-001118 ^ 

^5pfTt^ f^«fir o 1%^ >n:Bf 

W3r 'i)^^ *ff^^ f4^'s-(2r7t^ 1%^ 

nTftc44 f%^ ^8 

^’r?['al%^ ^us['^ Tff^^ Tl^ I 

■0‘01807'5tt^ 'Q 0'578 >sft^ | 'I 

a, 


w 

w 


Cu 

H, 


E 


^Cu 

H, 




W 

w 


Cu = \^ 'B^^ 

H2= „ H'2 „ 


^Cu— y TT _qvnQ 

^''~0TO807^®H,-310^ 


■p 

Cu = '^ta^ 

%3 = „ 


arttsrtsri 

VI ^f?'®f^ ^Jt^j1 -<p^; 

'®rllFT, ^JtlTtW, ■^tl’tt®, ^f^W f^^^sj, ^tf^^-'^t^fil'?|S‘ -G 

I 

^ I vst^-f^r?rlW7^Tw tt^I wt^ »‘)Ti^ It^*! iff's i ^^iir ^rtxiTTr f^cit^ 

^'8 5^f5^ ReSfr^? f^'^r s (>) ^ c’rtf^sr ^t^5^t^nF?r 

1 





J O > 


I ’PtiT ^3 «T5Tc*l? fV ? 

81 ’pjUrTcM =^3i ^<sn I 

® I ^ff^^-Tt'fTnTfiT'¥ vs srcfT '?t‘=i=r i 

^l1^-Tt^!t?rfif^ ^5TTt^ 0-001118 '3 vst^- 

K Xg-.107-88, - 1 ^ ^'^O, =8 ) 

^ 0 - 0000104 


^O., =0'0000S29 ], 

'b I C^rsT 3f^ 100 >5ft:iT nsH 


(^0.1 = 31-75) 
c^^T -^^m] ’1%^ ? 


[ 203*80 ] 

fvrlrt 20 2-1 

^ [ 2*817 ^51 ] 


'Q ( Acidimetry and Alkalimetry ) 

(2f»f3R ( Neutralization )l ^1 ^ 

1 i 2 r»f 5 f»r i 

H' 'Q OH- ^^\^^ 

I c^^^^, 

HCl^H^ + Cl' 

NaOH^Na+ + OH- 

f^*rt^r.^ '^S^ H"^'« OH" ’r?[’nc^ ^ ^1 

^ i Na+ 'Q Cl* C^■\^ nf?t^^Sf ^\ I 

H+ 4 -Cl' + Na+ + 0 H-=Na++Cl' + H 20 

«K5R fed H"^'« OH" fe ^ 

I 


H-^+OH'-HaO 







f^fwl «i«f5[s[ *?rii^, 

^lT?r I ^mV'^ nf%^t«t ^U\ 

nRsit®! ^1%^ ^\fkc^ ’ft^l i 

T[^sf '^f%5[t'l ^1 ^ta[1 

( Concentration ) C^t^ ( Standard solution ) 

5Tt^C^T ^tiTl I 

fe : 

(i) ( Chemical balance ) 



(^) ( Weight box 





f&>4-—? ® 

(xa) C^t9[^ (T^T^ST (Weighting bottle) ( f53i- («) 

( Measuring flask ) ( ), (ff) ( Graduated 

cylinder ) ( ), ('S?) ( Burette ) (•^) 

(Pipette) ( —'s® ) I G3 






























( Indicator ) S '« '« 

I '^3; 

^$#1^ c2Et%^ ^Wsr nfisrf®!, '5rjTl%^ 'o 

^Ptfhi ^“s ^gr^n i ^tTt^ ^1 

^^jt^nf^^rt®! ^rtf^'5'« <2r^ nf^ '2f»r3i 

(Neutral) ^s f%9 I C^ 

^Jtf^'« nf^^5itf% c^u^t\ 

(2f«f!j-^«j ( Neutral point ) I (IndicatoV) 

^ I (ffffk^ ^®l ^1 I 

I '2it*«rf^^ 5ft3i .^i 

ylftfS ■^t;¥l '^tc^ 1 ^t^. 


5fc^ ?r5; 


S?f5I 

jsc'i 


“Ifsj^ ^1 


1^^s(>r 

(Litmus) 


! 

' 'Q 

▼T tn -a— 

•1 s J '1 >:;! 

I 

’ ir[ 5i1 1 S^ ^fif^ 

j f¥?^i ^iii?f^r^i mf*Tc^ 

: 1 

f5r*J([^*f( 

(■’lle'I ■‘si 

\ 

-^■\ 

’®nffsif'a vg ’^Nf^f'aC'S 

(Methyl 

Orange) 

C^PTl'-il 

1 

(orange) 

11.^ SO 4, 11 Cl 'Sf'ffe ^3 
C^ #11 

'®nTf^C®3 C’SfiSf 1 

C<i5 

*^(?f 



'®rfi #11 'stjTf5f:\F3 

(Methyl H'^^l) 


1 

1 _ 


f*FC15 src^ 1 

OFTS^ C<*(f<^5T 
(Phenol 


! cnt^ir^i 

c’frs'irf i 

#11 ^tf#C\i)^ C#C31 

^?f 1 #11 #rf?3 


phthftlein) J c^fg; | 







(2jsrt«1-i5^ ( Standard Solution ) l ^ 

* • • 

nf^3rr«i i '® 

( Concentration ) I f^C«l 

(Volumetric Analysis) ^13I1 (Normal)-^£l^ 

I 

(Equivalent weight of an acid) % 

• 36-5 ^t’f ( HCl ) 

I 36-5, HCl 36-5 ^iftsi, ®1^t^ 

I * 

98 HaSO '?lf®^tn% I 

=;^®^tN 4!>^t’r HsSOi^ 1 H. I 

. 98 

Ha =^*^1 

= - =49 

t^u 


HCl '<3 HNOs^ C^C3i'9 
HCl-^^^ - = 36-5 (^5TTt^^^) 
1 + 14 + 48 


HNO.^ 


= 53 ( ) 







^^8 


(Equivalent weight of an alkali) S 

l '5ftt^ ^?r «2J1^- 

I m^~ 

NaOH + HCl=NaCl+HaO 
40 36-5 

2Na0H + H,S 04 =Na 2 S 0 ,+ 2 H ,0 
2x40 98 

Ca(0H)2+2HCl = CaCl2+2H,0 
74 +2x36*5 

40 C>ltf%Tr5[ (NaOH) 

36’5 ?5t’f HCl 'Q 49 H2S04C^ I 

40, NaOn 40 ^U, I 

74 2 X 36*5 HCl C+- 

74 

OH"^to TO I 

NaOH^Na"^ + On“ 

KOH^:±K+ + OH- 
Ca(0H)2^Ca+'+20H- 
OH- '^Um 
I 'o c2t«fsf^ 

v£i^f5 OH- H"*" f^l 9T^t«rl I 

Na+ + 0H- + H"+Cl- = H20 + Na+ + Cl- 

nf^5ft<i ^1 17 OH- ^tiR I 

^,1. ^^T.'3r,= 





I <3 C¥'R'« C^t5J'« 

I nc^f^^s Na^COs 

'3f^r3(f^^ >T5Ttl5^ ’^tc^ I 

o{ nf^sdc®! 

^Z^ \ cm NaXOs^il^ nt%sit%ll 106 (46+124-48) 46 

C>rrf^^ 1 t%'^ 23, C^tf^m'si^ I 

NaXOs^^ = = 

nfel'i 1 

Na.2CO,+2HCl=2NaCl+H20 + C02 

NasCOs^^ = 

Ci 

•(<rsrt^ iSm ( Normal Solution ); m 1 ^1 1000 ^ 

1%.) 1 5^t®l 

c^ W1 ^t>2iti:^ 1 sTiRt^r '^1 I 

N f^R^i ^t^t¥ < 2 f?Fl»f 

1 a5f=( 1 ^1 

36’5 (HCl) t^lc^ 

'srrtto'^ N.HCl ^cn ^ i 

N.NaOH I 

^C5[^ 1 1%^^ 3rtc^ 

c^ ^?rr-*t i 1 c^ ^?rt'N“t «rtc^, 

sT?r3itc^ (7f^ "srrsCH I cm HCi 

1 fif^t^ 3-65 virt5| HCl <«rtc^ (7f^ C^ 

10 ^ NaOH 

;i(r?I 20 Ift^f NaOH *<rtc^ NaOH<il?[ c^rf^ Tl 'Sff 

^ ^ -SN ^n W I 1 fi!^ 

di 

'2N. H 2 SO 4 w.^ ’2 X 49 ^31=9-8 H 2 SO 4 'srtc^ | , 







1 HCl^^ ifC^ ^fw 73 HCl ‘<11^ 2N 

^CcTl ^^ts 3N. NagCOs 3x53 5 ft 5 l = 159 

Na^COs I 

> I 250 \K R HsS04'^^ 1'225 H.SO 4 

I ^tUl y 

250 f^. R.-C^ 1-225 5ft5r H 2 SO 4 <«rtRc^ 1 


1000x1-225 
250". 


>irt^=4-9 ^tsf H 2 SO 1 


HsSOj^^ .^t^-^^7i^ = /^9 ^t3[ 

1 49 ^5^t^^ H..SO 1 37[3I1 N 

. •. 1 4-9 '^u H.-, so, ^itiil = N - •] N 

49* 

^ I c>Tt1%?r^ ■25N 400 R R.-c^ 

NaOH «4tC^ ? 

NaOH'il^ t2fR-^^Tt^ = (23 + 16+l) 

= 40 

.*. 1000 R. R. N 40 (2rt5l NaOH «rw 

„ ,. „ ‘25 N TO 40x -25 NaOH *44^^ I 

^^■^[t', 400 R. R. 25N TO, ‘^'R 

-4 ^R NaOH<4tRu^ ! 

^t5?r«lI 36N. HaSOi^^!^ 

*4tC^ ? 

1000 R. R. 36N. H2S04^ 36 x 49 ^R H2SO4 I 
.*. 49 H2SO4 36N.H2S04«ii^ 

36x49 

= 27-77 RR-C® 





<2W«I s <m'\‘\ m ^2n^^?rc«i '« f^si 

’Itft C-«rrf^^ ( etch ) ^Ts Wr.TfCH 100 1%. f%., 

250 fjf. f^., 500 1%. f^. ^1 1000 f^. j%. 

c^u f8t^t?[ "tw 

’fwt'4' Tf^1 ^'-^l 

•5i«fjc?ff.»f fiff^r^ >i^t^ i «ft^ 

fwfn i 

^^1 ^9 >TT^t^’^T 'Q n^tC'Ilf 

C^S[ '9^^ 'il^“ f%^ Utfil^ 

» 

(^■) NaaCO.til^ 'IN S C^ 

^ '9 NagCOs ‘OT ^¥^3^ 

IN ^5# I nft^l’ttC^ 

250 f^. f^. ‘^=rf®l ^ I NagCOa 

250 f>[. f^. IN m n^f% i 

Nag CO 3^^ .5rt^-^rt^= "^<irt!i=53 ‘srt^ 

. *. -IN 250 R f>f-C® ? ^ =1*325 ^Thf NagCOg ‘^Ttfro I 

4 

<2r<irc5i ^fjwU *9 ^1^1 

^ I ^'m "9 ^=rtt NagCOg- 

l< irrf%ii (±ff%Tr^ n?r i n^ NagCOs- 

'9^5{ 1*325 5rt^ ff% ^1 *ft^ 

9^=( Na3COs-^<I 

250 fn. -R. ntf^ 

\:*«r c^fl^ ^!t I c^^- 

CTR®^ Na 9 C 03 -]^< 1^ niRl csp^- 

C^t^sffB ntf^^ ^C5T ^^^9 TtC5TC5T 4?Ff5 

l?t%^ ^ I ^’RT ¥tw^f6'9 ^ftpRTl ^ nti^ 







wi ^ I c^ts^-cTt^^^ 

»rw Na^COs I '^’S5FC‘1 

W? NayCOs-^< I 

Flfi=f:^ ^ I c^t^ c^t^1 ^ 

1 1 %fn '« 5%5T^ 

I 3f^T 

wr ^Ttcn’sp ^l>ft«fT '^iTn c'^f^ t 2 fc^iw^« i 

^««rl ^ I 1 %^ c^ ’ff^5(t®i ^tfn^i 

I 1*325 >5tt^ NagCOs-^i:^ ^f^^T.4 

c^ '^w:^ NaaCOs'ff ’ftC^ I ’fC^ ^ 

3rc^^ *1^^ ^t^\ nt^^i i ^frr^®fwn, i'325 Na.jCO,,^? 

^1t 1*425 ^U ^®r ^'Qil ^3rl 

1‘4|5n = i-0754N 

1-325 

(^) H.jS04tf|^ -IN (Sr^^ % 

Ha SO 4 >2rr^-^5TJt^ = 49 'SHU 

.\ 1000 f^f.1%. ‘IN. H2SO4 4-9 .tu H3SO4 I 

H2SO4 I =^^tv NaapOft-lct?! W 

cff5(t®i 3r^ i(i I 

a’ft? H 2 SO 4 nt^^i 95-98 

H 2 SO 4 I a 

H,,S 04 v £1 97 % H 3 SO 4 ^Tx ^ST^ 1-84 
.*. 1 f>f. T^. H 2304'^!^ = 1X 1*84 5ft^[ 

= 1‘84 vSft^ 

.-. 1 Pi. R „ „ „ 4 •stPi H^sOi ^ 

/. 4-3’4rm H 2 SO 4 -ittRrT R R ms H 2 SO 4 

=274 R. R. ?itT5 HjSOi m 





1000 f>r. 1%. ‘2ft^ "Sf?:# w.^ 

^1%1 ^v-ftf%^ fncnc^ii >Tti^tw c^t^t# 2'75 f>i. f>r. ^ 

HgSOj 5f'« ^Tn ^?[I I f^asTi^ I 

'srf^^Q ttfl ^ ^Tv f^fn I 

-IN. HwSOi^il^ '2r^ I >l1^^^t3l1 '?f5(t1 

NagCO., ^iTfc^T fsrfsr ^ I n^f%?:^ 

(Titration) \ T^J=ftr.^ ^^1 C^ fet^c|«f5i' 

^t^l c^r^T J5fc^?r f%f^?il 
'^rc^ 5ilisi ^1 '5rr?i^c*T 

■ m\z,^n ^RRt*i 'sfts^'i ^rt^ I 

ft 

50 f>f. 1%. '5[f'?f^OT ^r.■^ TO 

'IN. ^t<il I ^tTO 

^ TrWl TO ^ H,SO^ ^1*1 

^t^tc4T (l%3i—) I '«f?[n^ 3^nj?F^ 

'Sfv-r '<11%^ TO wft H.sOt 

TOr^ ^ I 

25 f>f. 1%. '2f^ft®i ( 'IN ^1 ^3rf~>r) NaaCO^ 

5T^(55 ! TOt^vs 1-2 c^#i •^'1“ 70-75 f^. R 

nlR^ I 

'®rtc^ cfft'^f^^ fk^ TtC5^ 

^f'Qwf^l jrfRr'® 1 c*r:^^ fw<:^ c^t^{ cM^\ cfPic^ i c*fOT 

c^'f^tii '2f^tl%^ c’tt^Tt^ fwt^'hs 

I ^1^1 c^ «2j*f5(^=t 1 '2i*rw®! OT 

'®rt^^5(, Na^COs '9 5(1^1 

^311 '9 H2SO4 

TO^1 ^1 I 

'®Utfilf% ^S ferffe O 

(i) 'srRri^ftc^ 

1000 fJf. R N TO srr^-^rt^ *ric^ i 







. . 100 f>r. N '5rt^-^5Tjt^ i 

1000 f>T. f>f. ^ ;ic^ 9|tc^ 

10 10 ^ 

,*. 100 i>l. f^. N 1000 f>l. fn. ^ 
cw^l 

100xN=1000x^ 

f:w«n c’l^ c^ c^t^ 

X i^irf^ ) = ^■^f& ^tf% I 

.'. V f^. f^f. X.N = V X X H- f^. N m I 

Wt^«l 8 1 15 f>f. f^. -25 N -IN W.-^^ ^ ? 

• 

•IN V fn. f>l.^ 

.*. 15 R 1>f.x-25N = -lNxv f>I. 


v = l^x 25^27*5 f>i. f%. 

•1 


(^) 'srhJ^ri c’ii, 

^f%c=?r ^t'^1 I 

HCl+NaOH=NaCH-HaO 
• 36*5+ 40 

1000 f>l. 1>f. N. HCl 36-5 HCl 

viiTv 1000 „ „ N. NaOH 40 iTf^ NaOH sTtC^ 

/. 1000 ft. ft. HCl^^ N 1000 ft. ft. NaOH'^l^ N 

«ilTN 100 ft. ft. ^ HCl ^ *365 HCl 

^ 100 « „ NaOH -4 NaOH 

1 () 


.•, 100 ft. ft. ^ HCl 100 ft. ft'. ^ NaOH | 







c\ 

SRTSltC^f ^t3lt^ MB ’Sf-tc^l^ ^ 

('5) ^^] nft^i Tt% a X j N ^t3jt^ c^u 

Vi 1%. f»i. XaN C^t=T V2 f%. i%. 

I 

'm^ ^tf^ c^ 

XiN Tt3it^ Vi R R m = N 5ir^1-< Vi XX, R f% m 

xgN 3(t3ri^ V2 R. R. ;^=N ^Tt3ilir v., x xg R. R. 

I 

Vi X x, R. R.=v 2 X Xy R. R. 

.'. V, X XiN =V2 X XsN 

^Rc^ X ^■\^\ ( ) 

= '^WB^ ( ^t^l «f»rR^ ) X 5[tT5l ( 5T?lTti:«?T ) 

<2t^tR® ^3it«rt^ isrcTi^RR i 

^RR ^rRR ^s 5|3rr«(R s 

i i 5r?(3rt^ ^RR 50R. R. H2S04C^ NagCOs- 

50 R. R. s(^5iR 5(ti5R H2SO4 c^ <2(-rR'®^c^ 

50 R. R. ^RR NaaCOa 

R^ 1000 R R. 5(?RR NagCOs'il^ 53 5fR NagCOs 

I 

^^Tr-50 « ,, , „ >, „ ^ ?^a^5ir 

2*65 ^R NaaCOs I 

^ I -IN ^rr^iR 20 R. R. srTlfS^^ ^jtRc^^ <^»rR^ 

22*5 R. R. NagCOs I NaaCOg 5(R{1 

^ v£i^ wc^?r 1000 R.R.-c^ ^^1 NagCOg 'Sftc^ ^tRsi ^ 1 







Vi X Sj =V2 X Sq, V] 'srt^sT 

V2=^JTf^C®^” 

S, =*1^5^51 5ft3[1 

Sa = 5mtc^ ^t3il 

.-. 22-5xSi^0x-lN 

S i=^^^J^N =-08888 N 
22’5 

1 f%^t^ NagC^Os^^ 53 ^U NagCOs 
.'. -08888 N 5ft3rr^ 1 NaoCOs -08888 x 53 

= 4711 NagCOg \ 

^ I ^ 18 f^. f^. HCl ^r<-^ 2N 20*6 f^i.* f^. 

f 

HCl ^ 16 4 f^f.f^. ^ 5(t3i1^ HCl m f^osl^ 5lt3f1i 

« 

^ sftnrK 18 f>r. f>f. i%. f^. ^=N 5^3111^9 f^.fjf 


2N „ 

20-6 ,. 

III 

Z 

„ 20*6x2 ” ” 

1! 

'>£ 

41*2 

N 

io" 

16-4 „ 

Z 

ill 

5 

16 4 » }} 

" 10 ' 

= N ” 

1*64 


.•. (l8+20'6+l6-4)1>f. 1%. fil!5f ;^=(9+41-2+l-64) f%. f^. 

55 1^. fn. fef 51-84 1%. 1%. N ^ 

^ 5ftafl X ?R1 ^?r, 

55 XX ==51-84 N 


N = -9345N 
55 

ftcjsni 3jt3rl«-9345 N 







8 1 20 3 % NasCOs 21 * 2 -f%. R-S^- 

«r*fR» I H 2 S 04 ^'^ TO?f ^t^n R ? f% in^ 

1000 R R 3 % NaaCO.,<^^ 30 Na.CO-. 


% 


on 

^<51 = ^!; N 
53 

20x®=21-2x^4-N 

53 

21-2x30^^^.^^ 

53 x 20 


Till (?^— 

20 R R • 6 N 3 (t 3 rt^ ^R^sv R R. IN ^f^it^r ^tR^, 
20 X • 6 N = V X IN 
.*. V= 20 x 6 R. R. = 120 R.R. 


2d R. R. ‘iit ^rfiirf^ lOO R. R. ^ 

R^r?! 5(t3i1 ’IN ^r.-^ I 

4 I 50 R. R. ^^c^tcrtR^ 'sfitR^' 25 R. R. *82 (N) 

5ffiirt^ NaOH^^ m ^ -^*rR^ 

•09 (N) NagCO.^'il^ 3iOT 30 R. R.-^ HCl^il^ 

Tfari R RtR (2ff% HCH^ nR^t®i R ? 

25 R. R •82N. NaOH •^^=( 25 x -82 ) R. R N. NaOH 

= 20 5 R. R. N. NaOH | 

30 R. R •09N ^rfwR NajCOs I5^ = 30x ‘09 R.R. N.NagCOs ^ 

= 2*7 R. R. N.NagCOs 

.'. N C^(R ^R^s(=( 20'5+27) R. R. 

=23-2 R. R. 

.*. 50 R R. HCl <2r*fR^ 23-2 R. R. sr^STfsT 3(t3rR, 


/, 50xa:=23’2xN 

.-. !I! = 232 J^^.464 N 

50 

1 R^tR 36*5 X *464 5rR = 16*936 HCl 'STiT^ |‘ 







i 1 ^"'M] f^c^H s 

'« i 

^ I c^ ^'\^ 1%"^ I 

\D I ^t'^l ! ^?f^t®l ^Sf^, >5ft^- 

y 1% ^Tc^ 'IN ^ ^tTl ^ I ' ' 

<t \ HoSO.i'ii^ "0111 I fV 

-IN.HaSO.i <st^ ^t3fl 

'Jkl 6 ^5[ NaaCO« ^fwl a m 

50 1 %. R-C'^ NagCOs NagCOs ^ Na.>C03- 

<£\J ^ 30 fJT. f5f.-C^ *rtC'?F ^t3ii 1% ? 

[ i885N ] 

*^1 5 f%. f%. -sttl? H2SO4 ms\ 500 f»[. f>r. 

I 10‘2 f%. f>r.-c^ ^1%^ IN 5[t3it^ 

227 R R NaaCOg WOT ^T(tR^ I ^itf^I'® 

400 R. f^-c^ "R. ^twi IN y 

'®(1OT1 C^— 

10*2 R R H2SO4 W^-207 R R -IN. NaaCOg'OT 

=207 RR IN. H2SO4 m 

.', 400 R R H2S04 = ^^'^^|^^ R -IN. H2SO4 W^ 

=890-2 R R -IN. H2SO4 w^ 

^WTn H 2SO4 WOT 1^^ -IN ^Rc'W 

400 Pf. R. 

( 890*2-400 ) f^. R = 490*2 R fJf. I 

Ir i 1^-4 f»f. f^. 'IN. HCl W'^C^ C^sf 

12*5 R R NagCOs WOT I NaaCOg WC^^ 100 R R-c^' 

R ftar^ ^an 1^^ ’IN ? [ 31*2 1%. f^. ] 





^ \ 25 NagCOs ^{TT, 8 1%. f% '75N. H 3 SO 4 m 

NagCOs < 2 t“rf^^ 15 fif. 1%. -SN.HCl 5fOlt^ h 

NagCOs f% ? [ •72N ] 

io 1 ?ftT> H 2 SO 4 77-2% HaSO^j I 

W 17 I 1 ‘IN H 2 SO 4 ^T5 

H 2 SO 4 ? [ 373 f%. ] 

I H 2 S 04 ^^ 1‘522 1 100 -iTT^ KOHc^ 

H.,S04^^ V [ 73’9 R f^. ]' 

i ( 2 fR RFt'?[ 5 >irR H 2 SO 4 ^Cir i£i^fg <ifr.^^ 50 

.R. R-c^ a nmt=i H 2 SO 4 100 

R. R.-c^ 15 m R&R R 

nRsjt^i ^jtR^ ? [ ■051N i 2'5 vsrt^ ] 

i's I H 2 S 04 ^'?[ <2r1% R^R 4-9 *ifR H 2 SO 4 ; 

100 R. R.-c^ ^Rc^ 10 % Na 2 CO.^iii?[ 

-sjcirRif ? [ 5‘3 R. R. ] 

is I NaOH'il'^ '5^R 4‘74 '^fR NaOH 

60 R. R.-c^' ^iRR^ ■<^R^ i2f5it*i i5tc^^ ^^'^R R 

'ilt 60 R.R.-C^ ^ 10 b 0 ^~ 'Srf5f = ‘2844 ^rR NaOH I 

R"^^tR > 2 rR-^ 5 fjt^ NaOH, .5tR-^^R HCl 

^■Rl 'Sl’nR® I 40 ^R NaOHc^' '5f“rR^ 36‘5 >5ri^ 

HCl v£i^ (srnrRsi I 

'®fjtc5Wc^-«r^ ^R c^— 

36‘5 HCl «f5rt«l 5tcn 'O ^^^R 22'4 R^^ 

40 (Srt^ NaOHc^ ( 2 RR^ ^sRtei fTc^ '« ^^^R 22’4 
R^R HCl ?tTtC>I^ (5rCTt®r^r I 

.*. *2844 '^^ NaOHC^ < 2 KR^ ^tcn 'Q 

•284-^x22_4 I 

40 •• 

= 1592 R^ HCl ?rjtOT «n 2 rf^s( I 





I 10% NaOH 50 1%. f%.-C¥ Ffcn ^ 

f¥ HCl ^itOT ? [ 2'8 ] 

>'S9 I 10 ^ NaOH^ 95 NaOH 

1 200 fh. f%. ntf^ 50 f>i. 1%. 

1’5 N HCl m C*f'QTt1 I 500 

f^. f^. ^1 iTi ^ 1 ^] f% ? 

•325N] 

1 1‘35 NaOH 28-8% NaOH vrtf^C^T 

100 t^. f^. nf^^t't HCl'^^ I ' ' 

NaOH 100 1%. ]%.-?[ ^i^5f=100 x 1-35 <StV^ 

NaOH^<[ ’Tft5rr‘l= 

, =38'38 5|t5|l 

nf^5lt®1 NaOH C^ <2r*rf^^ 

38'38 X 36‘5 

'lio 

= 30-02 HCK<( <2rnit'^5( I 

ib- 1 1-17 HCl 33-4% HCl I 1%. fif.-cs 

•082 <^iU NaOH NaOH 5 

HCl V [ 490-36 1%. 1%. ] 


( Structure of Atom ) 

1 c^iW '<3 

'®f'-*f ^"“T 5r^*i I f¥i ^f^v*f 

c*f^ w"r:^ f^N*r 2f^3( ntn? 







Tl ^tc^’i ^3(01^ 

3(C<(T ( Cathode rays ), X-^f^ ( X-Rays ) 

Oi)^ 

I MS ^fi^u ^n\ s^n c^ 





>[5(^rc^ 

. ^ y~'-rt>. . Ii i ii r -u iiwi r"il -■■■^•'-'■<■■■■«»■«--*j«'-*-' W «»- * « « ''' ■»■ wiimwww™* 

I m^Tt>tl ^1 Rci[^ ^R^l iTC??; ^ t^1 i 


( Electron ) : i!2ftC^ ^ 

* Thst^ ^ff% ^R^l, ^t^tCli ’01 5tcn C^si 


i%'®CTT ( Difference of Potential ) 

Rc^ I ^jWt® ^!% I nlWt^Ri 

«pit^ c^ ‘^iR ^f% ^3[|^ 1 vii^ 

Electron ) I 't^U 91055 X 10 'St\^ I 


WA'^ (1‘6734 X 10“ - ^ v5tt3l) 1837 
1 .^Tyr I ^W<r 

2x10"^® R v£i^-. I 

I c^ ’iJfT’l "^ft^ri ^1 


lilTv a ’hft^ ^\ C^F'H 

^,tS335iM?.SlsjS3a.miJstt«4isa^^ I ^1' 

'Sf^ltRs ^ C^ J T^gf ^^?ra..a^gi.,adrg | 

C«f%^ v£i^f6 ^nt«ft5^i 

C>2ttfe51 ( Proton ) S 


^3fRr^^tc^ R^v^ft^=i I 1 ^\ «r?[i ’ftc^ c^ 

^R^t'Q ■, R^iv 

^ I RsRt’f'i ^tsrlR^f 


)• 

c^ >151^ n^s^ic^ ’T^ifilL^ Rwaft^i I c<2rr^ai 


^Cgf I ^^1 







3rr«iTf5(^ 


I ^ -2rt^ 

(r^4 X ib-2 ^ 

^®fr I ^n?[i i > 

^t*ri< 10" ^f^. 'A'^. 1 ^?its 
1000 I 

( Neutron ); 1932 ( Chadwick) 

<2f5it«l c^ ^ c^'k^ 

?rt^WtW ^ 1%'aI3ltiT I 

( Positron ) l 1932 ¥t^" ( Carl 

Anderson ) OT ( Cloud chamber ) "STt^ 

n^i I nf^sit*! c«rtki|^ f^r?:4^ 

C^fe?r5l (Radio- Activity) % 1896 (Henri 

Becquerel) '9^ 'il'^ '^Ij^ 

c^w-f^f%^«i f^fsisr -sr^-fo i 

(Photographic plate) ■•^tRceT 

^f^if^! I c^i>5f c^ '=r'*r^ 

'Q *ff^‘^51 "l*«r ^^(35 Tin I 

<siWU C^-fTf%^C‘ln 'Q'fCT C^Iisn^ (Radio-Activity) 

TC5T 'ilTN a cntC^< '^*1 ^T^kT C^ (Radio 

Active Element) TC^T I ^^CTfT«lT, CTf^^s^, cTffe^ '5rft% C^ C®f%^ 

1 frf^^ c^%T (nk^ f%g c^V Tft’ri sfsitR^ ^nk^ 

c^r t't c^‘^%?r c^k’f (r®w%T 

c^rk^TT ^Tk^T TV'S c^kTT ^Thnn ^^tTfr*! c^fl^^T Tt 
^nk^ ^1 T(n ti i =^^t' 

CsrksR TTsit^T^ '®“l I Mt^ ^Ti -*1^15 TtT^lKfw '®®l ! 



nt^il a < ('®ri®^¥l), P (t^l) 

^ y (’fW) C2[%2r ^f% i 

(?P) "C-^f%: ’T’^< 'Q c’sfcsr nft’spi ^I%3T- 

tT^ a I ^Ui ^t=Ti: 

c\ '®rv*t c«r%^ nvft<-'^R'^t <2r(3sr^f^^ 

c^rt&OT ; '5rc^j^f& tT^N nf%3rt'i o^rtk^ 

f^i?;s^ 13=11 n^3rr^-c^^ ^ 

(Nucleus) 1 ^-^fe|;^l (^-particle) 

^‘m I ^rf JTC^ ^flrr.^ ’ttc^, 

• ■®rr^ Ftw^ c'^ ^f%?l 

^t3Ff^ ^ I c*!^ nlir*r^ i 

^t?1 1 

'SfvtR^ a, n^5ri‘3^’^^^3(, 'Q 'sff^^t^j ^fSflii 

f^I%^ f^f^asf '« wcn’sf^lf^ 

(y^) jS-?[ftr s C5l?^ ^ v£i^f5 

^“^“T f^':^ tT^ I 

nfi’sfW^i '2f3rr«i nt'«^ c^ '^r-n 

’f&A ^ 'G fir^TC^ 

'Q nf^sftc'f^ I 

I (^-particles) 'ii^*N 

I ’S^WI 

c^^, ^ I 

(^) y-^ftr: ^ ^ ^f^ '- 

sn ttf%?i c^wnc^ ^ i ^-s-rc^ y-^l% .' 

^ (10-® R «ii3(—10- f^. mm i ^5t:tni 

^t'Q ^tc^t^f5ifr?f I iti-^f% ^Vm ^c's? 

’>^3(^51 I 

^1 ’ ■ 



. «i^5^ s 

^ ^<:<fj ^t^t?r (SThr ^ ^T^hr 

10-^^ f>i. vii^r. '6 10"i'*' ft. <ii5f.-v£i^ ^nn ^ 

ftfefgRI^ ( Nucleus ) ^r.5T I ^t^C^tC^OT ‘il^fS 

^'?[1 c<£ft^si'« 

i TOt^c^c3i^ n^i nftsit'i f^^ c<2rt^OT 

^“s'^rj'N I =^^t" c«ftk5T^ >1“trji^ c^cai^i 

5T"'*rTt i cw ftfti^i n?Rt‘3cC'^!^ (^-^ft^l) 2 ‘ 

*1^ ^^*4 i ^^ts C'SlttiT ^ 

ft^5( ^tc^ 1 

’flhi 51111%:^ ^t^-ftc^*f^ ^^-<[ 

( Atomic Number ) ^?:5l i nfl^1 ^1 

C4arft^ ’1^1 I 

^nr <r?il ^ i n^l ^is^jtc^ 

ortOT I N ^11 «rtc^ i 

(T^ (RtC5R Tl tf? W ^Ts niRt^-lRt^ 

N ^ Nf& N8 (w -- N)f5 ft^ <?rtftnR i 

C5[tc^ 1 ^ 

^•s^cr^ c>2ft^ i R«ft^ n^l- 

3Rt^ ■ ft<t?l«l TO >T*n^ I v£i^ yfW 

c^afft^ c<2ftts( 'e R^Tft TO ^ I 'sr^'sft 

CTO Rtc^, ^^?it'Q c^ft c^c^ ftf^ 

Rf% ftft^ '« 

•( Elliptical ) TOf 'arf^ (RTC^f ftwlST I (71^?r 

( Orbital ) ^ ( Planetary ) I ^ 

5f^ ft3rf»^>rlc^ n^l ftc^ Jic^ i ftTO cto^ 

^rf^ Tft ft*tt)ii1*l I 

ftf^ TO^ ^strri f^9 ft9 ftf^^ ^•s'SlTft 

•rta 5(11 ’T^srt^-cTO^ ’Ttfro 



1 ^ 8,18 >« 32f5^ 

8f6^ c^% «ftl%c® ntc?r ^n i c^fi-c^r^ 

'^'1 ^c?[ ^t^1<f C'Sft^ST ^1 

>T*v^rt^ '<3 ^\ ^11%srfc»[^ I 

^l%Rr$ c^rtc®!^ 

^t?r5rt«fR^ ^iT; (0 

c^c^ '« n^^tV 

. ^^31 ifS CSft^ "STtC^ I 
?FfWl ^t3f 3i'«^f5 

vii^f& ^'^C^RvSi^ 

( fe— 



(^) n^5rri^^^3(tT 

2 v£i^-x nt^^rf'fi^^ "5?! 4 I 

^^Kt- C^C^ 2f5 C-2ft^5{ '« 

2f5 f^^sT '®rliw 

2f5 tm-w^ WP 

) I 


(vs) 

6 '6 12 I 

6f5 csff^^ 

6fiJ f^|sf 'sdi^ c^aic"^ 

f^ifwi 6f5 ^=ft^t^ I 

vil^ 6fS ^«fJ 

2f5 ’sriW <2r<«r3i ^'c^ 

4l5 f^€hi cf^—'f'=) I 



^PlsPR 


f^3—'30 



^ 5lt<Tfw 




( 8 ) 

7 ^Tn 14 I 

^^t?[ C^'^ 7f6 '« 

7f5 

(±1^51 'Q 
2f5 'Q 5f5 

( fe—'58) 1 




vafeSiSq 


fraj— *8 *' <■ 

(4) ^f%C^R?[ 

8 m'-^ ^^t?r 16 r 

c^m sfe 

csrt^ 'Q 8f5 

f^f%¥l '<3 

2f5 '« 6f5 

( f^—'Sd^ 1 


fbJi — 'A4 

('Ss) ciFtf^m 

9 ^ 191 

9f5 

c«ft^ 'Q lOfS 

c^m^ f^f^Tfi <2f<?f5f M3 

f^^T^Cnjjs 2f5 M3 7l5 

^‘ftlRt^ ) I 




ftaf— 


f&lf-'3b 

(*>) n?(5lt^-3|nrhi 

10 <ilTN ^ 20 I 

C^ZW ^Z^ 10f5 
c-2ft^ 'Q 10f5 v£|^? 

c^ir^ f^j%l '5itc^4t<?r5( 'e 

^<irtaFC?l 2f& '6 8f5 

( ) I 




^“^J1 

C^fN ^IT® ^rsp t 

(^^) TOtl-3F^t^ 

11 lilTv ^7[ 

23 I =5fwf- c-^m 

11 fB c<2ftBsT 'Q 12fB I 

c^5sc^ f^f^iii ^tcw i2f^?r3[, 

'Q 7 ^ 2fB, 

8fB 'Q ifB 

( IM—'Ibr ) I 

fpai—^^b' 

(S>) C3rr%^ 'Wt^-aFSllT 
17 tii^s nt^t®rf^^ 351 
^wr“ c^zm 17fB 

'Q i8fB f^^JsT I 
f%%i «fir5(, f^rflir 
'« ^c’sp 2fB, 8fB'« 

7fB (f%i5—'55>) I 

fpaj—^«a 

( Isotopes ) ; ^ a aYc^ '«3«t 

c<2ftBOT I 

^f%c^ nt:^ n^srr^i?:^ >T’s^1 >Rt=T 

Tx'^rn I 

■f%^ ( Iso >1^ ; topes 

^I ntr^ >Tt^%c^ 

v£l^ 1 C’®FC3f v£|^*f 

‘^i‘=^f<^ ^'QTf1 f’trl’c^ I CWT ^*rk{®f^: 

^ >T3p5t^t I n^srt^^ Ts^5rt3[ 

Vi|^ C<2rf^ I C^ ifB c<2ft^ '« 

f^JsT 9f1^ I 1 I 







nt^3(t'tf^^ 1 >rrsTt3r I >[t«rhr'f^! 

1-008«nf1 I '^iZ ^5tft(Heavy) 

^C5T ^5fCT ^C^T 1 >3^ ^»tft 5?5r 

’rt^5rt-^t%^ c^tTi '^r^ ^f^us ^ i ca^1%®i ^ cer%'?r 

^3(tsr 1 ca5r%^ "1 35 i c^ \ 

firtr![ c«t%^ ntW'ffw 371 nKiii«i cF[f^«i c*rc^l^ 

35'5 nt^^i f^^itc^ i - 

<?rt^i^ ’Ts^'hf 

^1%^-C^r^srj^ ( Electro-Valency ) ( Co-’ 

Valency ) : 

n^srt^^ ^c’s?' tcsT^^OTft 'sf'H 

I i%a ^^15 ^t«ff^®i '9®i I 

'sr’rsf C5[>i:^^ ^c’sf 5n^«i ^j%i 

l^fsR ’fjtc^^ n^rsrt^^ Ttft' fet>f c^ll to i 

f^fer 9f7t^?r C3ft^ %5f, '« c'^srcsi^ 

Tffe^ ^?:'SR *r<?ff5FC5f 2 'Q 8 I OTir c^rtc^nr 

*T?r3rfti5 ^c’SR ^c®r^&csi^ 5T*^ri c*t ^c^i^SiT 

c^ll I c^t=T *nr*(t^^ 

Tff^OT »Tn^J1 to (7f 5r?«i 

C5^ ^c?r I =rt^t^1i:^ ‘?f^t«i Tt'«¥i a ^ «(t®^ 

wrt"^^ Ttfro^ ^5[ I ’TOtu, 

^Tt’t ^f^nT® C5^1 I ’Hrl f^T'Js (Electro¬ 

positive ) c^fl^T ^rc^r I ^*r?r nc’sp ^«ft^ cadcsr^r 

^Tv’^in C^% I C«t%^ ^*1 

TO I "srn^fl ( Electro-negative ) C^'t^ TO! I 

C5flC5J^ TO Trtro^ 

TO^ I (b) c^s( c^ 

c^3[ Tl «jt®^ n?f5it^^ to 



’nrsrft^ (srt^T^^f n^i ^ 

^Tw^ 5f^«l ^Tv 3ic«g 

^'^Thr ^^caf yf's^ 9|tc^ i 

^5t%5-C^tSfT®1 I CJ[^^ (TTtf^^ 'Q C3Ptf^®l 
'5[^^'^rt’5r-^^«i '4^'® ^ i 

’T?i^il5 wt’f ^fwi crrt%c®r?f 

7 tc5!^Ss(^ ^ CTtf%OT?r 

%3rt‘a, ’^rl njt^ ^tfl 

^ fwt^ '5t?^*i '^ITv C^Ptf^C'f^ 8 

’fit*! ^t?f^C=T^ 5f^®i I 

^c^fT '®tf^ c^ 

c>rfl%^ ( fe—so) i • 



fpiS—3“ 

e ^t?(1 1 

^t^rlTO ^ : NaCl5=^Nd'" + cr 

{\) c^ti( c^t^ c^C3f ^|f5 TTftOT 

^C5l^S=T C^’t I 







^t^fjcsf c^ 'Si^tn ’Tt^ 


H-l--H = H: H = H-H; :C1-[-•Cl:-:Ci:Cl: = Cl - Cl 

• • • • • I 

• • 

6: + :b =C::0 = 0 = 0 C: + :C: + :’6 =6::C”’6 = 0-0-0 


'^UV\ 

I v£)?'^n 

^^ I CTt^T^t^ TO ^tf^^-CTf^T^t^TO f5 ! 

'8ri^«j (Oxidation) vQ (Reduction) S 

^ c^ 

'Srt^«IclC^ I CTO WK 

?F|%5rl ‘^^15 (?it1%^5i ’TfS^ I c>[tfM^i nf^^sic^ 

wN*i I ^CTO ^1 c^ (Tftf^^ I 

Na“>Na^ +e 

ewt^ "srt^ (Fe""^) TO vfl^fS (Fe'^^O 

Fe^^—>Fe* ^ ^ “H c 

nc’sp TO cTO 5t^«l 

R'Sft^*! 1 

Cl+e->Cl“ , Fe'^'"'‘'H-e—^Fe"*”^ 

Cf^ c^ ^*1 ^ ^15 (2ffe[1: 

^1 f¥ fr '^‘ftn csi^c^i^ ?tf^ ? t^Ftew ?r^1 ^t^'T t 

^ I c^ ^ ^^1ir i '»i 

*t?r<TlTtc^’5r«^ I ra^sft^iwl c^ x8«i arsrf*! ’rtn ? 

4'c?r^l5 c3r\r*Tir srfsr ■=?? i s i <, /3 vq 7-'^fti w^ ^t?l '5t?lT ^a'=^f5 fr^i^i 

iffe I «t I Tf^r? ^'itffliiT ?ftS^ ? ^?r5it^-3f3rfT w\ilvw ^ ? 

^ff?r ^?3rr^<4ce9<» ’ws ? '!> I 1% ^tpr 'setew ^‘f 

T<5rt ^ I •» I sr^sThf fV ^tc^T ^ ^-fsTi -wj I 

I ^stf^-crrpj^ 'Q ^-cTt^^ ^c^T wr^i ti? ^ i »\ 

Wt^l 'Q «fl^ I 







Oa I 16 I 

1774 

^C^*( Scheele ), '« ^ 

\ fe® ^c^fj ^trcn^l ni%3itcei 

f^'snsrf^T I ^1 ^\m I '^(•n ^fk'w\^ ^f^Tii ^tc^ i 

nf<3}tc<=ti[ «n®^i 88'9 wt’t I 

»r^?fi 46 i; -2rf% ^ 

^1 ’tf^^itC'l fw^ i 

dSJ^fi: 5'^c^ ^tc^ i 

(i) ; (^) ■'9 ('®) I 

n^tfe3( c^ik^ 'o ^wr^ 
srrWi^^ .^rtf^^ i c^t^i 



* '‘Tft^i-^n:^ <s\n '5 'M’f nf 

di^f^ ^ ifii ^ i ?ft'91 f^^5i-spTf&^ 1%^ I • 








*ii[i’*pt-5(5ffs^^^ »rt^® ^fwi I- 

^jt*it:rl’*%c^ w\ ^itR^ 1- 

^TO5?-ftcn^ ^ (f53f—8 i) 1 

csptc^^ ^sol’ftf^^ 

2KC10«=2KC1 + 302 

3iv*t Tr?n ’frt^OT xc*fr i 

*i"*};1%cn ^f% ^tcM ut¥R Tt^l 

c^fw?r ■?ri'^ I ^cwf6 ^t'^i >4 

i5«i m df^c^n^ ^t’l I 


<£ffert^ fmKi "3^ KClO;,^ 

snt^f^ ^T^-Wt'^C^ (MnO^) C^U 5(1 I ^^^t3S 

KCIOh"?! '^\^U] I MnOj 

>(T5 KCIO;, ^11 KCl NQ Oa ^^’ft^t5( i 

KClOa^^ (630'’C) I 

^’R’TC^ MnOa^^ '^u^ ■^5f ^^f\5;:^ 

^tc^ I wtR?r ^ MnOaC^ 

(Catalyst) i 7\vm] f^»ltR "^1 ’TfR c^ 

(^^xi5<p d9*(i( ®3jj ^f^srt*!, c^sii(i^ ^iWirfsr^ 

^n ^ifetfert. ^Rrf^f« f^ifSpfrt^^ 

i) •rWfw •*Ril%c^ 'Sfnrt’^t 

^ I ^?fl >lt^C^ ’TtR R ’^TjtiRti^l *(*(1- 

•Rif^c^ f^ff^ ^‘f“’T'il%C^ 


?fTtf55n:3R <?rtr.^ j) 

{b-«r) ^ ‘■‘1^ 5rt^l%^fw '6 csrdi *ffl‘'>in-5(t9r 


2Hg0=2Hg+0« 







’tfet'l H,SO. ^ cCw 

[BatOH),] tsfiT® SfTtfBilOT ^v^tOT '®fW 

fTOI^*l ^filW 'Sirtwtc® ■« ’PTft'CtT.® I 

2H,0 = 2H3+03 

(>») : 'Tfst’t 'STt^r®: '=(i%W=l '® i<%?tcafOT 

jrtfft’ti ft=r I ai<rt=i«: ^5rf%CT=i "« ' 

*t'tT-’t^f%<^ 'srfw^ -e ’fW’i? 

•rtcV I 


^ a-ifw ^ ^ TZV^ ' 

^«n( Wfl 'rt^tro *l?;’3fr: ^ 'a sfi ^ ^ 

.rtf^cs! ^1 w-tw ■aw ^ I +a 

4t^c}traw^ ustWcst-lSS'C ^ ftT-tm itLs 

( Distillation-Plant) ^ 

'=(f%w -9 =rfettra^ •RW?1 ^ >i-r!<'»tc^ W9in 

TO 1 ^ «rf%iOTsi >« Sft^i^tcsw ^»itWi?ra •tti-’W® I 

ntui '=13^ ^ ^ ' • 

itw ^ ^ j]f 

^ am atS^fm faai- 

^ I 

ata I wl c5Ttf^-^a 'srftn;^-^ 

cafat^ c^^-^ts ^ ^ ftam ^ - 



/ 

ttftc^r nl%«n? I 

c+o,=co, 

J ■''yfw 'Q WR»T ^ '2tc^ ^^t^C«T 

«irw I 

S+02=S02 

4P+50, = 2P20s 

^nc^rt^ r^5S(f& 2 ;^ 

I ^ 

Tf^C^ 1 1%iTf& ^tCil ■'Srtfl^ '^T'tfVc^ ‘^Tx 

^TOI f^S(f& ^\ ^^npR ^fkui =f^ 

fif^yf ffffffT I 

C02 + H20 = H2C03 
SO^-\-H^O = H,SO, 

P,03 + 3H«0 = 2H3P0^ 

vsi{tff '2Jr<»r 

I ( C^'t^-^ T|;5T-^r^>l^ ) i« 

2Na+ Oa ^NdaOa 
2Mg+Os*2MgO 
^ 3Fe + 203 ^Fe.iOi 

■ > f%=Tf5 ^tc^ C^'t?^-’®t^-C’ft^t^Tf4 

'; ^ 'sfsr ^f5 wtc"?! ^8 

f^feltiT WM ^^'TfWST TOT 

2Na 3O2 + 2H3O = 4NaOH+ O., 

^ MgO+H20-Mg(OH)a. 

' '^c^r wtc^ c*it^5Twl c^F^rf^ c^pfw ^ St^f^ 

(FegO*) I WOT .'.Wt^T ^^ y WOTf'^ 





^ 8 ^ 


1 

^f%n:^sT ’frtcjR ’T*’®ncH ^f>nrt3[t3f ^irirr 

f^fsRTi ^ ^«T *tt^-'®^^t^ ’trt*! 

^^na ^ I 


2N0+0,=2N0.> 

’^f^Tit^if I K\wM m ^rf%r,wsr 

vi^ I* 'Q ^f%TO 

'^fm I '«'^^^rt Ji cTic’f 'arizzFt^ 

5fi>c^ ^3r 'sfi%r.Sf.T ^citn wr® ^ i 
^tm«i Ffn^ ^'t^cftc^ ^ ^rtf^f5f%;T a ^^*rs 

2800°C 'Q 3200°C I 

^j%c« ^15 TH’n I 

n«tr n^f%c^ '^ritw^ ^Q "srjtfir^ '^f^ ^rf^sr 

srf^ll^ ’fjt^ NO.,i<3 ^ i 

®ft?I«1 ( Oxidation ) SS fWftT«l ( Reduction ) 

c^=T ^°sf;^t5tr.<p JTt^rHTO ^«t i) 

c>itl%^5f, TO 

^f%f:^OT >ff|^ ^f%c^ 1 c^ar 

^1 ^ C^ >T3j^ I 


^rtC^ I OT=T, 

il 2N04-03=2N02 

f^faRit''® I t'^'6 *ttc^ c^ 

5rt^$^ '^fw I 

^ 1 2SO .+Oa =2SO;i 

f^*rfr^ f^wfit*! ^ i3i^'<t«. c5Fti( *W< 



^f'C^lft’HT ^C®T 

I 

Cu0+H2 = CuH-H20 

^ l^fen ^®i 'Q ^ I ^«rfw ^ntir ^spsit^ 

f^fR'5© 1 ^^tC¥ I Iff^cj sQ 

# ( Oxide ) : 

"^ccT c^ c^Y’t ^^*ri 

^nrwtsr '5rf%:^5i i (Trst, c>itl%^ (Na^O), SO,,, f^^- 

(ZnO), H.,0, (HoOo) 

^ *«rt1%c^ *Ttc^ I cwr 

NO ’tlt^T i H.,0 ( ^5T ) *nft^ ; I ZnO 

^=T n»rt< I 

( Basic Oxide \ i^) ^tfil^ ( Acidic Oxide ), (*) 

( Amphoteric Oxide ), (8) (2|»|^( (Neutral Oxide) 

^ {^) ^-'5R91^ ( Per-Oxide ^ 
vA^) ^jtf^CM ^1^1 'Sllfsf^ 

sp?fi ^ ^ ^'r?f ^ I 

1 CTO, NaoO, CaO, MgO <2f^i% 

CaO+2HCI = CaClo + HoO 

•^(^) «fC3T?r»if^ 

=?rf»rtirf^^ 5T»c’«itc’i^ ^c^r ^f%-^rtf^'5 i i?^us 

'SiWS .( ^^hydride ) I ’STfC^ 

^“1 'Q W^T 1^1 COa, SOa, SOa, 

P^Os, Na0.s 'Sfff^l 

C0a + H30=HaC03 i !S0a + Ha0 = HaS 03 i 

. S 03 + H20 = HaS0* 5 Pa03 + 3Ha0 = HsP04 ; 

Na05 + Ha0=*2HN0a 







C0, + 2Na0H = Na 3 C 03 + Ha0 
SO, + 2NaOH = Na^SO., + H^O 
CO2, SO2, SO., N2O5 HgCO^l HaSOa, HaSO* 

‘Q HNOr,^^ I 

v('S') 

'Q ^ '^«t I ZnO 

ZnO+ HoS04=ZnS04 + H20 
•’ * ZnO+2NaOH=Na.,ZnOo + HoO 

^{b) 'STjt^ 

‘ ^1 ^ ^ ^ ^ 

in I CTO, HoO, N2O, NO, co 1 
Jit) ^ TO ^t^ti:^ 

I ^?r v£i^t*»r 

f^fertiT ^%5tTO I H^O^, Na-^Oa, 

BaOa 

2 H 2 O 2 = 2 H 2 O + O 2 

Na20. + H2S04=Na2S04 + H202 


v2|»fsn^ 

^fffCBfSfcsp ^fl^’itni «iW' 

?I*f^ I ^5f3I 5f'(T5l '®‘l fV ? fV fT fiCSTSirsi ^^1 3rj*I35^ ^ ? 

^\ ^ffff^i*i »T?^Tr^ ^tf'8f*i ^jT^it 1 

. « I *I*rf-’Hif^ ^•f5»1 W9 I fV ? 

8 I TtTTTlS 9t3fi ^%Brw? mm '53*1'®^ «r8H^ ^ i 

’^T’Ic^lfi^?^^I 'Q (^^.®r3r «i%t«f=i*i;< «ftnr 
f¥ ^ ^3r'i .5? >nrg arc^ju c*R^«^c»I 

tVg f«Wl m-\ ^te1 ^it^l I 

v^ ^ 7 T?i «fTr« ? ^ifT^*t»re «toit cat^T«i^«n t^<C i 





0 - 




H„ 1 1008 I 

(m\ Thr Hii ^ '2rt% ^ ^ntwt^, c^ftfS^r, 

■2i^ nfftc< ^^m'\^ I 9 ^Tf 

I cnc^tf%^ ^ ^Ti^tr.'®'8 f^'ani'i^ I 

i2h3f%: 

^5\^-CTfWT f%^ 

f^^l ( Granulated Zinc ) '^'Q ^T ^JT.^ ^FfW^r 

I fKiffc^^r ^?:5?r ^^rcwTO 

I Tjc-^r '2fti:^ 

Tf^l f^‘5f5(-^^ ifft^ I ^^Tsp-CTi^r.cT^ 

W (f53i- 8^ ) I 

^t^'i 'srf^f- 

f^%5T 

fwM I 

w.m cw-^ri ^fw ^^'hr 

i%^i 1 c^Rc^ 
m irri%i #tc5^ I 

%i 5^ «flr® fm\ cTi^-^}<rR® ^ 5rN-'<^t^' 
c^ 1 <2rir® 5ini i ^ stTot 

^«ri f^i ^ iTff^l ^65^ <*(tRc5T ^Rrr® a cTtwi^ 
^v“f Tr^»i-c^«f^ I 




:5C^ TJt^ w^'hr 

«rtc^ I ^iii’f *f^l ^ '^KJ 

>fft^^«l '5(?pitOf f^fefl : 

Zn + H2S04=ZnS0,+H2 
‘^11'^ ^'='^9 

w fVf’^®i w.TO 1 '2fvrc^ ^^’*r ^t^i' 

nft’spi-^ic^ ^°'5r^ ^f^Tii finf-r^it? i 

%“r^ =Tl 

’ Ths't?;^!^ 1 

7fjt>TWt^ n^ T< '« fir‘5f5(-;^?;5T?f ^5’N 

Tti%l ^1 ^tirt 

S'! f^T^'6 

u 

^<Ff5 ^’t^^®l C*!^ ^1 ■^’^'*1 "^W '9 'siltRC^ ^C*fl 

-5%^ I ^n^ir ^ 1 

( f^^5- -8'^ ) 

’Ttc^ I 'sf’cH I ^’■'*r 

c^t^n?R ’STtc^ 

'^rti^ lii^s fwf^ ’Ttc^ 1 ■^rtf^^ 

fe-tf^ tf^ ’^t'^ 

^f%^i I C’ft«T';^ 'Sf^ft^ r^vst^^ 

* '®rtf^nrfcw ^'Hri 1 

c’tt^TC^ (.^ ^rtm c’ft^c^^ ^*rtf5?i t 

4*1 ci>^ '®r’c*t '^M' 









c’fte I 

5?tcF?i c’ft^n:^^ fifn ^f5ii ^‘^c»r 

^^t^cN© ^ I c’tt^c^ f^fn tpr^ 3(i:«fr 'srtc^ 

fifcxrt^ 1%^ ^ '*itf5^l f^nr^ 

1 c’tt^^ 

»rt^f^^fw '®rjtf»ic^'?f ^ utl%^ fwc'® 

sTtc^^ %t ^ ^tOT« 

c<rt^^^*fTf^ I 

4 

I ^ C^ft^T^^ 

'3(C«fJ >T*^C^» T^tn ^U?( ^t^t?r '5lTO 

f^c^ -5rtt%i ^tl^i TO ^TO^ ^ I 

TOt^OT TO »TC5f 

^|%C5T iH‘5f5{-s(C^^ fel Ttfro ^f%Tl TO 

1%^OT ^t*t ^I'^f, ■^^tTO 

sTOri ^tcTO f^fen Tot® 1 

C»f^ ^ ?;T[ I 

TOt^^ ^^pt'^TO (COo) ^ 

TO^TOc^, (H^S) ^\ «rtr?F 1 

TOf^^Rr^ 'Q w f%fTOi^ a nt'«'?n TO 

.^1 TO I Ti'n, (H^S), 

(AsHa^, (PH,J, CO^, SOij, O 2 , Na <2f^f% ’tJt^ 

*f?rf< ^^5 ^?r *ff^i:«i f^’srTO i O 2 'q N^ ^ w \^ ^tot 

TO^, TOto n^T’H ’^tfTO c“rr«f^^< 
Fff^ U-TO^ 1%^ fel Fif%^ *f?[ TOW^ 5T’TO I 

■s^^^^k^ H STO war PblNO^^zTO AsH^ '« PH^TO ^ 

AgiSO^TO^iTO, '$N^*rfI5c^ SOa, CO. ^ 

KOH 'ITCTO ^ 9 r P.,05 1 

»rfTO*t c'*pc3r n^tfro ntwtrfcsri:^ 



^f^i cHtlw 1 c^f?^ 

[ Ba' OHla ] ^^f%?t^*t ^U\ ^itC^C^ 

P 2 O 5 wt^l m ^C^T *ft'«in ^t5 1 

>rN%^fw ^sfTtf^^ 

>irf’fwt%g>j, C^', '?lt' (Tin) ^ 

*ft«^ >ittr® ntci 1 


Zn + 2HCl = ZnCl2 + H2 
Mg+HoSO,=MgSO,,+H2 
Sn + 2HCl = SnCl2 + H2 
Fe + H2S04 = FeS0; + H2 
2AH-3H2S0^ = Al2(S04)3 + 3H2 
(O TO (^) (i) 

^1iil ^Ts '8 ^it5T%>f 1^1^ 

f^ferhf, (5) ^ f^f^irfir 

i'^) ( Carbon ) f^fsRrhf : 

(^—i) v£^ •mif^ 1 ^«T?rjtfB^ 

*rr^tc^ ^f%C5T ^TtC^iTtr.^ '®ntwtc^ 

2H20 = 2H2 + 02 

(^—^) (7!tfW '<3 iSf^*! 

1ti3rii ^srtw ^ i T'S^t” 

^-^vn ^U «mr?f 

I 

2Na + 2 H 2 O = 2NaOH + H « 

('«r->) 5[jt5fRf>nrs[ ^1 ^ ^ 

Mg+2H,0=Mg(0H'», + H, ^ 

2A,1+6H,0=2AI(0H),+3H, 

(^-^) ^ CTOm ^’T?! %1 FtfsTS 



f^fOThr '« 

^^*n5 ^: 

3Fe + 4H,0 = Fe 30 * + 4Ji„ 

I (Lane 

Process) t 

(^-^) fw^l JifTsi Frf%^ ^ 

f^iasf nt'-STfl >it^ I f^aEf?;^ vs^^tfet? I 

C + H,0 = C0+H, ^ ' 

^1l[r.«T '«• 

^ CO -|~ FI o O —~ CO o "F FI 2 

1^fen-?f?:'^ti fijr.2!f 

'« i f^«f ?0 

5t?:’T c^f^® 

^ I 'Sf^fnlt fi(af 200 W.^ ^Tic^itR^rf^t^ f%^2ft^ 

^[<fT f^r^l ^^1 I “yfit^ 

t|T|f ^fi(C3T 99-9% ’T'Nn ^trr I 

{Bosch Process) I 

'^•1.: c^ '©*1—w, NQ 

I "^T®^ I '®rtr.nf^^ ^ 

14 I w.^ ^rhT^ 'sr^r^ i 

^y?FT ^R1 I 

'©*1: i^LT ; ^ft^ 

*rwt’*f I TFst?:^ "^1 cntc^ 

rtf^Thr ^ ’8f^ ^ • 

2 H, + 0 ,- 2 H ,0 

^F5t»T Tl^f%f:«rW^ ^ f5{3^ i 

^1 .lR^t?r^ (Reducing agents ?Si:n I srl'^ft?*! 

^ 'iRiin 1^1 ^ 50 I >i’5rart^ w[^, 



(Nascent) ^ ^rftff^el 

-^cn ^-t^ I ^1 c^1i(«i, 5rt^cjit^ 'Q 

H2 + C1b= 2HC1 ('®(tceTti:^ ) 

3H2+n^= 2NH3 ( ^^tn, Ff’^r ^ ) 

2C + Hg =C2H, ( ) 

.C»Ttf^3l ^ >tf5^ 

2Na + H* = 2NaH 
Ca + H3 = CaH^ 

^Tt^f^tfll^ «2fC?rt^ (Uses) : '=fTt:^tfifll, 

T^ f%c^'Q ’rfetc'i 

(Tests) s ^1 

^f^¥i ^z'^ I ^nt"< 

^fwl ^ '« I 

^«i (Sfff»f^ s 

Wt'« I 

I 

W S ^ ?fj1f55C^^ 

c^.t^ c^^T ^’1 ’sj^ ■^t^ -^Tm 

^1 I 





'«rr^ ^t»f*i*r ^ri1% 

^cwi w.ni f^rc^n i 

»rr^ »R ^ttc^ vi)^* i 

^1 c«f ^1^1 ^«[ »pir.^ 

iii^ -r^ '« cTf^^ 2f<«rc^( ^ I § '5r*"r 

vii^N 1/3 '«i-“r fwf^ 

^tfB^i ff-N I 'ii^fB c^tirfc^T ^1 n^ '<3 csrTBi 

T®t ^1 frfTfi ^t«f 1 

^^Vt'Q I ■2i5'« 

1%c’i?t'?j'=i ^fB^^ I 

€■ 



fbtit*—88 

^i^e I ^188 fbm cTt^er jf-cftf ^ 

^nit^e ^Ts 'ii^ ^1 



9ftni?r I dfr^rc'^ 

^t'Sl ’ltC?[ I 

(«) fwf^^iR:^ w\^ ^tc*r 

'2i^t^ i5tf%^ I ftn, 

Tf«T^f& ^t^l ^ ^t^c^tc^sr ISt^^fl I CSfRc^ 

^nt^ ^TTl ^^s. 

(^) ^^t?i '^^^arfi^ 

"^Vsf ^?r, R»^ ^^c^wsT iri % 

Rjf nttR^ 

R^rR^ii ^RR1%^^ Ril ‘^'tm , 

I c^fRc^ c^tif ’iRw ^f&c^ sn i 

nRsrrtsptcsfcR ^*3, R^tR^ ^srR?;^ ^11 

mH R^l 

c.^m\ TTt'Q I f%f'spcR 

RsjtR n^3(t^RwR^^n i 

«rf?«l ^8 f^^«l i 'sfRfc^sf >3^??:^ ^t?:^ c^ 

'stRic^ot ^T'vC^t’f ^ ^r«i « R^r«i i T ^% 

’Hf I ^^rr^r (:5fV.ci^ 

^sCtT^ '« ^n^rf^cR c’sr:<2i'« 'Sfc^iRr i f%g ^rRr ^<rt^ 

TOtR '5R«1 c^“R i c>T^^ 

(Electronegative) Wl I *n:^ 

'« <ft^^ (Rtw^ ^R^R ^Rf-^ 3?^ ; 

®r?11 R^^*ffl (Electropositive) (Rt^ \ ^'®^R 

>5r^«i ^ ^tc’t'?! Rc^i ^Rc^ cat^^ i5«i 

Rnfl^ I ^ 

^tcsTt^srf^tc^T ^1 c^, n^^itR 

^C5T^J^ ^R*l 'Q -sRefc^ RwR*l 1 '5(f%t'af;t~ 







'«in5it?«n:^‘ I c^3H, ^u^u ^1 «»'3r c^ 

^t^l cspt^t^c’®^ csptf^'t 

f^wU’=\ •« ^"Sfl c^t^ 

ciFt^t^^ ^t^*! I 

FeCla + H-FeClg + HCl ( ) 

2FeCU + Cl., = 2Fea3 ( ) 

^•ninr.’sf 'e 

^n>it^«i 'Q >it?:>Tt^ic<? ^ 1^*1 ^ I 

I 

H«S+Cl2 = S + 2HCI 

v£l(^Uii HgS^^ 

Hj,S ^ C3Ptf%«l 

^^nr f^feitif 'Q '21^^ : 

2HI + H,S04 = 2H20+I, + S0a 
vflc'sfcsi HI Hg ^11 i 

=y^t' ijgt¥ I ^ssi’f^nc^ H 2 SO 4 

< 

stWrW 

^ I ^T^C5tC®f*? 'St^f^it '^^\'5fr’IT^-'*1^f5 ^“f^il -sp^ I ige] ^ (SllCST’t VT^I 

Sf'R t^«t I 

< I ?T^C5tc^*i >2f^^ >f5(C5f r^ 3^T^*(t5f'5i '®f^pi^5T ^fac^ 

55* ii’^* CW^ PIT ? ^r?1 ^T^5TCSfC*t5 «!•(!•! 

'SI f¥c^Rc'=¥T’^‘(f^^*Tt^tRift^cjfcsR^f'eslnfnj? 

81 ^r^c3?T:®5i >2t^''^?r ’i‘ti--^^f^ 1 anwT^ f-^r fV ? 

«I ’1^5?«^<5^1 fp|^ I 

i> 1 wm ^ ‘Sit 5t!5'iT ^W‘r»»5 JT‘'®i si«fi,t I 

S[ti5 %ff55^^ «lf3F5l >f51IT5if •si^ »ftsrt ^51 "(tc^ i 



'0 <?fH 

'9 ^’™ 

•sttc^ : (>) 'sm, H,0 ■« a) (Hydrogen pet-, 

gxide^ H^Oa 1 

HaO 

, ' tl-CSF®, H,0 1 '^‘0% ■3?-'5, 18 I 

* 1781 «nrt< ^r®ratt^‘tT 

I ^ ^rtiTsffs’t a^rtt a 

9 'sffiaraOT? CTN I _ 4Wh. 

^r< fsr, ^tnr: ^ 

-tt 'rf%3(t'i f5t=t5 w 

iit<ftii‘t^: 'sr^TT?! '>tti:^ I CT5'55Wcn '9 n^>sfn«n:4i ^ ^ 

'«i!^ I tsi ^rft^. srtftmR -iiT. §(%>!. 9 «trai8 ^ta -siam^ 
etfiF^aai ’-rfira-9 at>itar^ ai;^'9 fwt9 I ^__ 

®T^ cate's'Stn 

(8) 1 

K^) ^ ^ 

cna ^ ' T^l^r- 

®nta atf^ wa ’rfta ^,1 

^ sta an^:a fa^^ ai? i at^aaic^a aar 
, latc^ 'staf^^, Ttaaa 

aiitPr? ^rtwtftal. ataarfa ^-’aart^ ^tit^ta -p__^ .naK 

■4^! ^ «jrfft'P'H sTff^ ^aata art'^ ^5ta aR». tal^l'i asi 



I «{tf 

f^’3ir®3f I 

’Tf^ 'Si^lv^ f?^n (.'?fTt'f^ ^^1 

^^1, <21^1% ^5ri*rci nf^^i ^tc^^ ^Tn c*ttf^ 

srtf&'-si T[t^ { 

'4^) =^«f1 ^1 ^ 5(tf5^ 

^?rf>nR, ^utTfcs^fro •iT'ft^ «ft^ ciFt?itt^, 

5R«i «rTc^ 1 

I 1^ '<3 

(Impurity) srl, >[51^ 5ftf&il Hfo^ 

^us I ^1 wi wc’f ^1 ^^- 

'f^’n(^>rWc^ ^sr?rt^ i 

^('s) s^ft-spci: ^rftr^ nf^^l i « 

.i)^ <sr^ f^5RT^ I 

af^\ 'fit^ 1 ^3f^^■l 

?PlTri ^1 ^ I 

•^8) 5Ta^-sf^ j «(n^g<iT 

'®r*fj?cm cm \ 

I 

^*17 ^ThJ «T^®f^ 'siNSr^ I Tf'3l-«T^«I 

'2fw ‘^1 m I ^\ I 

5^C5T^ ^tW ^*[§[*(7^^ (^1 fi(^ ^ 'Q (^) iSFff( 

CSt^C^'Q 7^-^ ^tTl i 

(^) ftfe ^ '2ftf ^ 1 ^^c®nr 

'Q *rt<ri7i«i mm ^1 ^n-^5f ^fi^ caf^^ i 

(^) iT9( I *ff^3rt*i c^ 

W "^iTf «ftc^ I 

(7rf®1-'Q'®rt^t7r, ^^ <ii^ 05t%7f i 

tSf^f^SC^ *!t^¥ ^ C^1^{.«1 ■5tC*f ^t7(^5( ^5t^- 





^ I ftf^, C^f^lR ^>{ M3 ^t^tf^«f ^?rT 

^tw <21^ ^^1 ^ I 

A <2rt^f^^ cat% ^ 

I '2ft|ff^ W.5T f^ C2^%^ 'srn^^T f^?r5(t5(: (>)^^^iT 
w i w 'Q ^TtsT’irt^ '2r^f% 

(r?rrc^f^ I '-£it f§at^ n^1%55t% ^ Msjn>rff^ ^ 

.tT^: '6 (^)/nt^ ^ (^}/^kti 

c*rt«R I 'k^^ n^t% ww '=r«fTt?^f w^ 

i^^tTcw I »f^c^ ^1 ’ftc^ pi fif1%' cjnf^*i, 

^5^ c^ n^tGi ^^ 15 ^ ‘«rtc^ I 
^ m f^9 -^itf 

9 

'« (r?itc’f^ w 1 

<?rt^i ^rW TwN =it i ^rli^ 

^ ^ =n, ^t?i®i ^twfl=T 1 ’ifeti'i 5 t^«i 

'^f%rc‘9r=i ^t?fMR Tc^ ^tt^ii ^ 


tT*?^ ^ I 

'srtc^ ’rtf%tf^^ ^pi^tr?r?r ^ 

^itf&?r ^oK>i< «fnrf^=r i f^fB?[ 'Q 

^rhn CWM3TI1 ^ I ^1 ^i:"Ri ^titrsit^ 

*T^ ^ ^ I ^*OT?rf5 ^rt1% 

=I?hl ^ ^«T ^|¥t ^t'Ql f^*rt^¥i iitf%r® 

^ I ^ I Trf% ^ I 

^ci>^fiJ ^ i ^’TOT 

^5T^ ^ c^tirt^ f^NalTff&i:^ ^U5 1 (71^ wrni ^1 'sif-f^^^- 

cntf^ c^ltt?r c5#hr nc^ i (tt^ Trf% c^rtf^ 

^in ^ M3 m cFtir%i .nf^Ti 

»rf^^ ^ I ' 

^ ^ ^[^rWc^ ^ ^5 [W=t 

^ I =ifr ^ ’tw ^ «f5i «2iirw 





^ I 

^tc^ 'Bftc^ f«r^in nc^ i 

^ *ftct C'^Tf^} 

Ftfir^ ^1 ^?f I '« ^t^l 

•siws I I c^t 'Q’rf^ =f1]^ 

I f^g^si ^tw, f^^^vT®T. 

’^1iS^l afm\ ^ I ^ m ^r^i 

1 ^*fc?r '« 

Ttf%^ m ^1-^ ^ I '^t w fw¥i ^rtTp?[ 

^:*f nra I >rt^tw 

*^5it?fr?:? tf^ ^lr.^ I ^ncTT^ 

'sfiTf^^^ c^i’Hii n'rc*^=?i ^'\m'^'] 1^1 >6 

; emu ^‘{ri^-^^ tT^i 

’Tfifhi ^<^n c-rtf^'® 

G5lTf6&t^ (TT^rfST ^9 ^T^Hi 

c^ c^r^T ^iu r.^\t\ iT^^-n w\ 

^§ ®fei (Soft Water) vS (Hard Water) S 

^ce^?f c^^l ^Tm\ ^ 

^5 ^ • c^ c*?^l 

I 9 ^$iri ’irtc^ I 

; CA ^c=^ m^u ^uu ^\ \m\ c^^n 

^^n« ^ =n i sr^-m tinm 

^5T ^1“ C2f%« I 

^^ISUi 1 Hardness) ^t?l«| : 

3rf|^^ ^,t1i[ ;®Rf^f%t «|w^ I , >!mw:,,’mc?r i^:rr^f%![5t 



^ '<3 csFt^rft^ 3?ft^ 

I 

*rtTl^, *TJtf^f&^ (Palmitic), (Oleic) '« (t^ilR^P (Stearic) 

^irtfesii 3R%^ c»itf^^ Tj *riJtRipi-5T^«i i c«rt1%- 
>itTR '« srsrfif#) i »rhrf^ 

>rlTrcsi^ ^C5T '« / Tl RnR^ 

(Double decomposition) ^C«T 

.'«■ L ^ ^ nro i Org 

^^?r<=i '5r?5*rt(r?( Thi; 

2NaOrg + CaCl, = 2Na Cl -h Ca(Org), 

^rtrr^f ’ttw . 

"sritRc®^ c>rff^^ ^1 'srfR^l c^^^ 

^c® ntc?r m I 

f^t*^ s «i^ttt 'Q^^tft -OTtr.^^ 

c^ «r?r^i ^^^1 ^1 "si^r c^t=r 
^’Stflt ( Temporary ) I 'Q Tifit’twfjRR ^-^m- 

'SfiT^r ^t^®! ’titcJT ^ 'ii^f. 

TEpcsT ^ ^ ^ *tR®r® ; 

Ca(HC 03 ) 2 = CaCO, + H..O+ CO^ 

MgiHC 03)3 = MgC03 + H20 + C0B 
•■3fC5T^ (finrtc^'® ^^tft 

Ca(HC 03 ).. + Ca(OH)2 = 2 CaC 03 + 2 H 2 O 

?P1^ I 

^ Ti a ^iwi 51^ ^ Tin ^ ^tTti::^ 

Ttft ( Permanent ) TC^ I ^it^fTO '6 ^Ut’tCTfnTCTir C3Ptnt^ T1 

Tt^TCTC^Tf^ • 

^fT*f TT®t^ *rh55i ^ ^ Tt? I Rs^ ^^rron fw^ 





itb- 

(^) pft®1-*liif%; (c«ftf%<^t^ ) 5T%» 

'Q 5{Tt5tr5Tf>iin:^ OPt^T^^ 'Q 

Ca(HC03)a + NaaC03 = CaC0s+2NaHC0s 
MgCl 2 + Na 2 CO, = MgCO«+2Na Cl 
CaS04,+ Na2C03 = CaC 03 + Na 2 S 04 • . 

(^) ( Permutit process ) : fTm ^ntCl 

c^Ttf^Ti^i i Tl c^)z^ ^^ft, 

>i%® ^3(*frf^ 

^TT^f>fl3T NS (TTff^^^l 

^ kS[^\ ^jtcif>ni^^ 's hs^f^ i 

'« 

^ ^tir I 

^ThR ^31^ i;t>! *rt^ I fwl ^ttb'. 

^lir^ ^fro ’TiT^fSc^ ■« 3(jt^c5Tf5Rpr ^srhisf 

^Ir^^tTl (TTff^iR ^ThR Tf^ 2fl%^f^ ^ ‘*1^’. cH^gr RlTln 

'®tirhi ^C5R ^^1 ’pto fipf^ «rt^r i 

’^RTTO *11 (;^Jj: ( Boiler ) ^®T 

^?rt ^’Tt^tc^ ^rfsrini’f '^'M \ 

^1 ^tTf ill I ^T^®i ^R^'hf ^fro 1%^OT ore^tc^ 

^^-R*Tf^l<liO 'SfR^T *TC^'—Tf^t^ ®f9r ^ 

‘**ff%efi® ^Rc'^ ■^eTi c^rt^t^c^ Nfi^x ew'Q^rr^'Q 3 pr wm '®r*r5* 

^ WNiTl OT I vilt SfR^TC^ <IWtOT 

(.Scale ) TO I 

’Ttnf-cpfn? nRfR «rwf ^i to i toi 

^®RtR5 TOtii 

9 

^ C^3( NQ 1^ I 



'Q '^^?:*r^ ^^’rfsrhr f^n% ntfw w\ ^ \ 

^T%c5T wr^i 

■^5tc^ cnc^ ‘st'Qc^tt:^ I 

'®«l: C®t« '^•i—^ '^U ^lTffr*T, 'Q 

WT ’fTt’=^ I 4°C^ t^t?r 1 *r5i ?■?[ I l^srhf 

o^c 'Q '^=rl'^ loox I ^ nr%5’*ft^ I 

^ ^=T njft< ntr^ c-rf^c5r?r ^j^'Q 

, ’®(?*t’*niF^ ^ I c»ft^3r 

I 3fi^f¥^tli^ ^Ttf^^, ^c>rr^ 

W?T TO 

' 'Qd I ^n^nrsf T^itcsitfiT^^i (3Ft^t^ '«rfi% 

ir-^'^vs w^ c^rff^^ ^ ;^1 

nc^ I 

^ s ^t^i f^*^i #lsT 

^ i(i I c>iW^ri% 

*('<1^?:^ ^1%-^5 Tl 

^ ’srT^ ^«sng i 

S 03 + H,0 = HaS0* 

Na0B + Ha0 = 2HN03 
'Q 

. C30+H,0 = Ca(0H)* 

Na20+H*0=2Na0H 

fnf^ ^trrf^^ c>i1w I 

C^^tTT-'ars^ l '€ ^'n I 

CUSO 4 , 5HaO ( ) 

FeSO*, VHaO ( »n^ ) 

»rt«rN'i (TTtf®^, ^ srtw fe(f^ ^rf^ 

2Na+2HaO=2NaOH+Ha ' 

2K+2HaO-2K:OH+HB 
Ca+2HaO = Ca{OH)a+H, 





^ f^f^i I 

■ 

C^Ftf^l, CSTtf^-^^ ^ml «t^1% ^ 

<*rtc^ I 

=rt5rtf^*f (?rtn^n[ ^f^'Q f^fen *rtc^ i 

PCI 5 H- 4H, O = H a PO 4 + 5HCI 
PCI 3 + 3 H 2 O = Ha PO 3 + 3HCI 
CaC, + 2H„,0 = CafOH). 4- C-^H^ 

Mg3N2 + 6H.,0=3M.4(0H^2 + 2 NH 3 

o“C 'Q ipo'c 1 ^u\ 

1 cJFt^tl:5 '« fe^ir sTt^ctc^’^r ^^1 ^mui^n ‘ 

c^ srl^i T^ ^csr 1 

VC9RI % (i) (Analytical Metliod> 

—t St ^•s 1 ^TT5t^ 

nK^i^r ^*17 ^fir 

’T<[1 -6 *Tf^ 

^it^tai >1*^ ■^f^c:^ ! 

f%f ^cT ol1%i1 i' 

yfi^^ ^f%c^ ^ ^^1, 

^C7[ 1 

^ TiKi 

.^Itc^^ '€ ^TtCSftC^^ ifC5T 

1 Tyfsfp,-j 5^^ 

"“rlTO^ni I 

'^’ft^ «fC5t_ ^ '•rtTOCTRr 5J^?tTOr>iW'inwr3’srfOTfOT jrf^ 

^n5 J^ 1 .'*f!i*||% 1 






i'i»> 

(O ( Synthetic Method ) j 

U-^f5fjt>f^rf=T ^3 ( f%af~8^ ) ^ I 

^f& I r.n 

^3r ^f5 ^fg ^*,-15f9rrt^l ^t?rtcw^ Tm 

'sre^n ^l^us ^ ^-v-r ^f5 -epfli^ '«R=Ti 

^^c5T ?ntf5TO?r *[*c^t^T|5T 

^ ^cF?i fwc^ 

Tt^TOT ''Q I -Si'-iim ^t^fg 

Tiifw-‘^‘f ^f%r® ^ I TO 
^fir^i f^'5f3j--s(?:5T^ 3(?fr i%in 1%^ to^ 

^fI%i Tt\^ ^t«Pl ^'\r.^ 

3lftlF<s 'TO-f ^ I 

fgajT^^tfr mm ^«fT 

%1 TH ( 132'’C 

) 'dim] I 

f^fg W^^l ^‘f^l ^^CTO 132‘’C '5ft*< 

nt^cTR ^65^ '^rrf^^i f^casr^r 

fsiCaf^ 

I TO? 

Ttf?^ ^j%l TO^iT I ^Um 1^r.0!f -TO^ ?fTtf5=R 

(Induction Coil) -^fel ^?*n TO^ 

^ f^r^-^f^? FfsRj f^cTO ^ 

^f%C^OT 3[C?T ^TOR^ sT’CTfC^t TO®! =3tOT ^?3^1 

132°C ?t?i. loo'^c i TOc?^ 

TO'R »iTO ^fR^l TO TOr^'Q^i TOn?f 

^TO ^twsr ^ I c?^l TO c? to^ 

"« I Flt*r 

'« 'ii^'ot’f ^t%rc®^iR^ 5f^?r "STt^ituf^ 

?ir I tro TO^5f^ ! ' ' ' 



I t!^ 

nf^l r 







s mf=r CT, 

^rtTO*h 2 ^t^^cifa[+l ■^t’f ^f%W = 2^’f ^"tsf I 

'2fC¥t?f 

2 M^^C^CW=r+l ^1, ^%=^iT = 2 I 

wtf^ c^f, ^t^tcsf^ 'Q "sri, I 

<<\7^ '«^cw I 

HaO, 5§^C3[g I ‘ - 

jft3[ ^cTvsi (£ft^ w:^ 

^t<ft^*i W3f ^R^1ir I wm^ 

’art'^tf^^ (HaO)!! I 

Wiyi? ( Duma’s Method ) S ¥“r>f 

v£|t 3^^CW I 

CuO + Ha^^Cu + HaO? 

^cwf5 u-=[5T-f^' 

"^FlSsr KOH <i^T^. PaO*-^ r.*ftf^^ n I ^^1 c-r^r CuO 



f51I__8S 


^ Cu 5#?1 ^cjtcBrOT 'srf^cBrW^ 
























^ 1 (?ntw *nrf*»f 'Q c*rtf^ ^ ^ U-=n:^ir.'6w=T ^f% 

^ ^il^* "'TPT^ "srf^C^CTf 

f^GTt’f f^?l ^itc^tC^OT ''9^ W^ ^ I 

n?r'*f1ir ^ ■RfTit':^ c*r ’rtsF»r!^ 9 i "st’T 

M3 8 *rrc^ I 

^3(t^ fkl5 CWM3T1 5^5T I 


RW ?t^CSFtWSt »tt9-«Wt^ ^ 

H..O 2 I '5[t‘Tf^^ 34 

C’^Rts 1819 I 


^tSf^ : :- ’m ms >i'Rtc^T ^rf^ 

'Q c^tw^ (BaOa, SHaO)^ 

•ft^^Tj c^-vii^ w ■?? I *fc^ ft^tnr Ftfei 

0"C^?r ^tM>1 

O 

=^f^cr® ^ 1 1: 5 

;5^ ?ni I TS ^tM5l >^t^- 

^^fMs f^T[i ^^ 

*rRt^ ^tfg^ ’TR-^^frttu5^ 

c^ ^\z^ 'srlx^ irrf^fT® I RTtf^rc®^ 


f^ferfu M3 : 

~BaC> 2* •+■ H 2 SO 4 ^H a O 2 + Ba SO 4 
t:^%3( >rf^5js^c^ ^5rc*fcn fnin nc^ nf^23t^'=i ^ti[i 

^^1I <£!t^ ^t^tsr ^3jtii Tsrtfa^ '9 *rf%^ ;3^ 


"^rrtirtt^l ^*1 Baryta-water ) 

^; 


HaSO^-h Ba(OH )2 = 2H20-t- BaSO* 

*TR MSf^C^ 13[^ I ■ 

' t 

ntC^ I -IR^pni^ ^TtfsT^'Q i^^ps 

ntc^ I 

'ciirn^ ^C2?tc^ ^ 






^ 15 ^ a^spf: ’fti? ^ 

^ff- 

nt^ 66 

f^cTrl%^ 'srtw 

^?r?f I 

8 ir f^3rh5[Trft ®tcn 
(15 ^3(. 45T. ) nrf®^ ^flfc^r- 
^c“rc^ ^ 99’1%'. 

Thi I 

f53i—ntf^^ 

<3 ^t'aF-^^'l f^C25f^ ^tH-lO°C'il 

’tt'QH ^U I ^%1 

^tci5^ *«rt’f%c'® ^'^zm ( Vacuum ) c*rt«fTt*rtr?^ 

2 ft^ I 

^«IT-'*H^f 5 ; 20% ^fm 

tS"^ nf%3rt®i ^ c 

^ 2/3 Na.,SOt, 10H.,O ^cn 

j ^f%^1 ’Tt^OT.^^C^ 30 % 

.^^c^c^iT ’it'?r-^t^® ■'^'^ '^\ I ^ 

( Perhydrol ) ^ i 

'®«1 : ; fj[\ 

'O I ’fC^ ?rtll I' 

jTf^^ c^ c^t^ ntc^ 1 

'^«1: ’s^'i ^rt1%f:®^ wU 1 ^ 

fir^s^jr KOH, Ba(OH)a '5fff% : ' 

Ba( 0 H), + H20a=2H30 + Ba 02 

^1 ^sfw^ I »rf«rN('i ^^1 ^srtr^ 

^ '« ^f%rsR:? I 

2 H 20 a- 2 Ha 0+02 




lOO^’C ^<, c^nj, ^t?:?rl1%=T ^Ts 

'9c*i'?r ^ ^ 3r^ w.^ fen ‘rtc^ i 

vQ >TlcrtFl^^c^ 

^r.Trrf^R^:^ : 

2KH-HaO, = 2KOH + I, 

PbSW^)+4H.0,-PbS0,(>TtTn) + 4H,0^. 

^itvstcn 

'fwt^Tn I 

'Q^, 

»^,i fen fmU 1^1 few's wtf^^ 

■=T1 f^wtfe^ i ^i:*sFi:3j wife's i 

0, + H,0, = 0, + 0, + H,0-20, + H,0 

AgaO+HjiOg “=2Ag-l-H20 + 02 

r.3Pt1^w fwlf^^ 

Cl24.H202 = 2HCl + 0..? 

2KMn0^ + 3H2S0,+5H202“K,S04+2MnS04 + 8H20+502 

(.'^M, w,^ fesi^T w.^^ fen I 

>2lC?4t^ t ^3«1 C^ 

t "sitfe^ 

I f^fert^^ f^1 

I OT5[, fe?;R ^ffCTt’f ^tc^ I 

fefT^ f^?1 ^ t?Pl^C^ 

?ftl> I 

c^Pt ^71 

■Sflw^ ^C¥tfe ^ I % 

(^) ^fe^fep? 'sjitfes 

^•'ot I ..■■*' 







^I '*rtffW cat^r^^t^ 1 f^f^a c«t%a w:^ fV ff atff^'-# 

t^^uirsi T Vf aiT'f mf] cnT«)5l 5« ? 

< I si^-BicPi fV arff®? ff^Tr< «i*1 

? 


« I ^5«n^ '8 <r58|*1 ?C?I V «fC*19 T 

\yr cai% f’j'st’t I f^r^g c«^n '^fii'STs ^r^*i fV ? ^mfsTs- 

tt I '«r^Tft « ?Tft ^rcp! V f4'®ic^ '?f?i'3i 5r« ? 

C^T^ waj ^ili?!»I ^J^lft^l ^51 5i5 ? 

Vi ^pi ^Tftr^ ? c^ftsi >t5u tV ^t% «f»! 

Till i?a ? • 

•> I 8lc^? '»ira^f^v *ric^ 

f^c5T^ 3'^T'®f«i *fT?Tc^ is^ 

f<f^?rl ; (:) cjfr'®?R, (») 5nT’i:=tr»r?nr, (o) « (8) | 

I f^F^C^ ♦iff^t’ITta ?rtC3?Ti:^5l’Tta-«I^ltC5Sf >1^ «f^S T'ill ^Ta "ST^t 

Refill "SF^ I '01 « ■sjJTIJFTfil^ «tC5T1 f*1^ I 


^ ^TtljMcT 0 ^tfSt'OcT 

•rfe^tC^ ( Nitrog en ) 

>r’c^, Na I ^?ii'^, 14 I 

'S 'CPTOfif t (Daniel Rutherford) 

1772 ’fJt^ I *TC^ 

!2f^«l I ^ C^f^• (Azote) 

( A-no i Zoe-life ), ^«l '5rr% ttfsc'® ^ ^ I 

(Nitre) m ^ ^ I 



(Ammonium Nitrite) =Tt^cttC^ *Ttf^ Tf^ I 

=rl’l‘5rt^ «ft^, c»rlf^irir 

’Si^^ ^ ^ ^c*fT 

^vi ^^na ^Ttc^itfsiisi Ki:itf%^ ^1 's ^rrt^ttc-sf^ 

r' ' 

NaNOa + NH^Ci - NH^NOa + NaCl 


NH4NOa=2HaO+Na 

’ fitiTteT-TtCSTS! S’ 

^1 fsr<5[-j(5T sTtlttc^ ^ I Itfe^ 

^5 ^t5i1^ f»^r:^ iftcM l'jt^-c:?t%^ 

‘2iCTi I ^tfS^ it5 fer ^5 f^ 

5tf%^i ^1 ^’sr vii^- 

iTtwtt f^'5f3^•-s^r^ \OT 

I ^9?ST^l*f 

T^ai ^ im 

( f53J—8» ) I 

^^tafcn '211^ iTti I 

*ff^3(ti:ei srfettc^OT 
c3Ftf^*i, 'Sfjtortf^i s 
itc^ I At *^11^ 

Cll^ta f^1 ‘^' 1t5 f^^[l 5t«Ht 

’fftcff <ilt *1^ ’SI^ I S f ^ah TtTOir 

^•RT »I’s»Sf^ I 







s W c^ ^ ^nWOTs 

^ C^®Tt *fttai ^C?T ^ ^1 

^1 ^ TpTWT ^i55[ I ^^,1 "“Tiw 

t^TTl Ft’fl —*• ) I 

f%^OT ^'“T Wf^^ 
cn'^^tt?:^^ T(ar jrtwi w^ n^ ; 

4P + 50,=2P20. - 

* r 

^>f^<Tr.^ ^ijf^Tt^ '*f'?f 

f^f%Ki Tf^ 

JTf?^ it'Ql »ma( 

'^VS ^Sr?1^^5(T ^’Sr ^ I J'NI 

?[^c^ m\ c^ ^ 

^1^1 1/5 ^’^*1 I 

CT ^-5 

S(U^ ; f^fo¥l ^t*T I 

|r^?'f^ I t?l 4/5 

I c^wn?^^ i%TO 

1/5 i f^^1 ^5f?Tr?f TO 

^Tj’sj ^'hi ,1 

(t) certfe-iS'^ ^tC«?T 3^t3ftc^S ^i^f& '-t^ ^t(.^ f^s? 

TO^?r« fwi 

^•irtTO n^*r <3 -yfti? ^sfTtfjiUB^ ^rt^tc^j 

^ ^f%c^s( 

»Tf^^ ^ ; 

t 2Cu+0,=2Cu0 

c^ I 

(ff) >5^ S ^t\^?fC5( ‘'Q 

^*TCTI‘^ ^C3R ^B5.5t®r f^5 F|l*f 

^ *T«Pt2H ^t'Sl 'SRC’TO 







^^9 

’f'=tT-*f^f% 1 

'2f^ •sTS^ sTf^c^t- 

c^ ^tr® I ^i^«i ijn® srltctt?:^ t? 

'€ c^'i(=T ^'\^^w f^i%?r 

^TtJT/T/;^ 1%g STt^cItC^ST ^cn’SFl ^tf)" I 

t -^1t7:|tc^=T 'Q 

TiTt^ii nwt^ I ?151^1 «i‘Nr i 

I 5’^ 1 

• ?rt5rt?jn^ ^'«1 ? Q s[c^ i 

nifTt< I >Tt«rt^®i ^'® i'^'hi >it^t^^(:^ 

'«rtawH '9 >Ti^ ?i^^1 nf^5rfr.«i 

'Q ^TtCSltfH^I | 

N, + 0,=2N0 
N,H*3H, = 2NH3 

c^tf^ ^un t^i ^ ^ 

3Ca + N, = Ca,N, 

3Mg + Na = Mg3Na 

’it^’® f^f^i ^Tt^f^nR ^ifiRl^rt^ 

1 

CaC. + N^-CaCN^ + C 

<2lC5rt^ t "®ri1i:’^11^^ 'Q *f*tT“ 

^ I Tt"^ ^sTtfes'^ ^Ttc^ I 

^St^l 2 ^ ^ W?C 

^c( (2f«f)^^ 2 {^) 

•ft^TtlS 'SfiTH nr^^Ffti ^ ‘^Tn sd^cStcww^t^sr ^ m \ 

'2|3rt*i ^ a H#c$tc«R »rt^ 'Q i 





bio 

{\) <il^ ^ W 'fl^^t=Tl f¥s\ 

'sHr (STcTf'^it^sT ^ =n 

iftc^ ‘ii^s lii^ <2tTln ^tn I '2prt*i c^ ^sTvsif^^ 

srfettc^ ^ 5frr?tc^f9n(C5r?r w.*ii >f*:^t’r i 

^ ^ Atmosphere ) 

<2j5[t®l Ftn ^ 'ij^ f^t^ ^ 1'293 5Jt5( I ^tC'lf’sp-^ 

'^Jr5, 14*44 l ’■ . 

r.^^1 I 

^ I ^c*« 500 I ^b 5^1 >iC5f ' 

^-\z^ I ^Tt% ^4 

<2ft^ir '« ’f^tr 

I (?*mntw f^f«a 

^t^fsr I ^ f#i^ii, 

'« c^i(^ '91^f55*Tr ?frt^ f 

<)^ 'm c^ c^rt^jg^ff^r^r jfsi-fir ^9Ti >Tltr^ ntr.^ 1 

'srtwf^ » 


(b) 


77-11 

(» 


20-65 „ 

^ 0 ) 


1-41 „ 

(8) 


0-03 „ 

(0 

f^cf 9 5tTt^ 

0-80 „ 

100 00 ,, 


^ 

«otCTrr%i, »rt5T¥ri^c^® ^%5tc«fi(, 





^*flTftspr?|:^ ^srlwf^^ ^ wW tTw 
o[ ^tw ^’Tt?t^^‘9i% 1w^ I 

srt^c^tc'^ 'Q ^f«ij ^ *nr^ i 

^ ^«rj ^’flFtci?^ 'srfirsf^ ^ firci 'Siw^ : 

STt^C^tC^ 79 77 

, •• 21 „ 23 „ 

• ’* iTTt«?rf^C?Rr ^iftlFl S 1775 %t\l^ 
nff^ ^ '^nsit*! a ^rttcltw 

.'«irf%cww ?rf^ I 

\5tl^ ’HtfS Wl 

f?C^ I “^^1 ^ 

c^rtwi ntcu (ta—«i "i i =^^<rr■ vii^ 

Ttp 

^c*a 

I vn^^n 

Tii^r (.-^u 

;:('! I f^fsi 

Cff^ c>r 

nt^OT ^w\v*[ l*lr?r «f)c^ fB3j-«^ 

^ 'iTtc'-'J ^i<nfr$ Thi? 

I fttf f%f^ 'srT^ cffk^ 

c^ fw^ 'e^ ^ 

I ’®it^’^ ’TWi '5rti%^ TO ^tT$i( 

ctff^c^ nt^csui^ c^ 1/5 TO? TO1 (?*rtl^ 

TO ^f^TTO I ^tii[ TOf^t*n nfWt 

<2t^it‘i c? ^ ?t?^ Ti <2rr%^ tottoc^ *tTO^ to i 
c?^«rar vi)^ ^"TO srtt? ^c@m i 











n?t<^ »r^>5j^ *rff^- 

i(c^ 'to N©t^ f^fn^ »rf^.ti:^T ^ 

frosT '<^1^’ nfh^i-sT^ »rl^c^f ttcw 

’fit^-c^%f^^ ^c^r?! I ^nc’sr 

^£i^ 5^i^< wfen %^5T (j%3j—-4^) c£)^i nfhn-^^f^ 

^fwl ^ 

f^f?nn nt'QTTi^ '^I'fff^f 

'9 ^fjt^ nttc^sT ThPi wfT^'*f 

I --^if ’(TtOT 

c^ nft’Fhi. 

f«H 'srf^'^ g^T®! (2r 

'« 'St’^t^l fiRTf"? '-a^* 

^if.T'^ >lfV^ 4 

a nisr >[t^f1l['l Tt^? C^ 

*Tt^ irtt I I 

nfl*^ Tt^t f%f^ 5S^ft'i ^flirt1%?:5R c^ 

c^fif^ n?t'^ sn:^, "^i ^it^^Sfi^ ^rrftTi 

csrk^ ■ ^1 I ^ 

f^t? ^ =n I vfi^- tt^ 's 'mp\ %¥i 

'Br4'®5|tC=T ’TTC^ iT. I 

^ 5r%tt^^OT 2f^i% c?^5( 

C’ft^ttCffT ^TtC^Rl 1/5 ^'“T^ 

¥^^<(.*14 'S\7l\ 4/5 Tjfl^;;^ f^-j ^ , 

^wf’ ’ifPws'Q ■sf^rr®! tT^ a 1/5 ^'vn 4/5 

^^«r sit^cJigR 

\. ^ ^rl^ •rt^dltc^*^ ^ ’srfficarc^'fl vji^ ft®f t 

, sTt^iittciR « ^f%w c^ ^ -a^v *T*CTtcif ^srl^ 



f53f—45 







c^'t’t "^t^t f^cgt^ ^l%'Qj% ^q-l ^f?i: 

\/y) ■5i?5nt^ fVl%g wTi ’lIxsT '2ft^ 

'S\^ iTc?-1 c^u c^U c^z^ ^’ftft^PT^':^ 


'sre’ttc^ r.^ 5fr5(T3r ’TT^^T cw«fl ^t^T, 

nffci[^ -^|._;^c| .2ic^r^f^ c^yr^jf 

^tz^ I 

V) TT^’:^ ’ft'a'?l ^ln { 4 : 1 ) CJft 

(M f^r.3^ ^ nt'QUl ^t^, 

^1 c-rtf^ ^ I c^’f 

^'hn- * 


(?F) Tt?^ c^T’il >i1i[ a ^t?1c^ 

>rt«rf<i'i TiX-^ ^s’nt^ f^I c^, 


(’t) ntr^ ( Diffusion ) ^ti5l nt'^^1 

I 

^]\ ^ w \^ ^1^ ^nt?tOT 

^11 

/'>" n^f%c^ tT^ nt^iT 

^’Tt?rtsi ^ >r”^'1%c’f ^ ’Tt^l ’i?t?f I 

*r®?r ^ ^11 

^=rfci nW^r ^ \ 







\X ^^T^cSatrafiR ^ 1 ^^ ^ »T3n^^«c*t ^*f5rl Tif I ^ffir 

•■^•rf^ '«i f¥ ff ? fV ifs ? 

^ < I ^tc'5 f^r:^ srr^cSrcaR ’tr'ssi ?rrtr5 ’if:? r 'Q *ift'>pr^t'?-^«f^c$ 

^IC?! Tw ifl^ ’IfsfrTl? ^t?*l ? 

«nT^?f»Tc? fV^rc? *T^^r3 fsf'fff ?rf??n1g:?i5T ^sr^i ?*f3^i t? i 

^ «I «Rr*i T? c^ ?m =fr^:|rcBfsi « ^f^rsfci^? .3^15 c^\‘5i ^rl »rr*itiy 

fl«) I 


« I fif^t*! c^ ^ffi:w^ 5^15 «i?3nr Wfi « ’sj’tjtj? ??: ? i 

<* I ’3;?T^rc*i swfS “^ffr^?%i ?i*rT i «iifi c? 

4^15 ^1 ’iifT< -x^, ^1%^ ^^15fitt^fi8f5{ « c5i\:pi?^ 

Ji^ie JftJJtir ftat siTai j 


cntrSKiSifcr^ 

(V) ^JfCTffel ( Ammonia ) 

^*CW, NHa I 8‘5 I '■S^, 17 I 

>r[^m nt%5rn:i 

f.f^i Till I n«rtc<^ 

9!tc^ I 

’r?rc«f^ '^rrtcsrrf^a^ 

^^ntPirf^gi ^^nlfsr i 

ci^ (2f?5t^trria m ^tm ^ i 

s (^) t ~>rt«rtKTO ’srjtDrtf^ oM^ 

'Q [Cii(OH)a] ^ (CaO) '^Tm 

^rlPrff^gt ; 

2NH*C1 + Ca(OH), = CaCl, + 2H,0+2NHs 
2NH 4 Cl+CaO=CaCl«+ H aO+2 NHb 



nj%5rf%^ '« ^ 

f^fm ^¥1 C^ nt^Tl 

^tfB^ I 

f^*5f3f-^^ (Tower i RSC^tC-T^ 

>if^ ^ I ^tQ^rti:^ 

•^t:^ f%fn^ >rf^>(T t'hPi 

Cf'Q^t '^l^* 

cTi^ «''^iT' fsm 

(Tf^rr^r I 

I 

^^>itf:^ f^OTi w\ c.^ 

^rr^tfel f''.'t^ TO 

^srft I ^*fc^ f^‘sf^-JR^ 

^t%¥i I 

^TtCSjtf^^ ^tli '®rTtT^^, '^WP\ C’^'^’Ed^^ '« ^srt^ 

c?rr?itt^ ^1^1 ^<ri TO ^\, '*t'?(®i fi^?p?f^^tCtcini 

^TO "^rTTOfSi^ >iNr.Ttn ^^1 i 
W < Haber s Synthetic Method ) % 

I TO WtTO TOhlf^ 

c^TO ^5^ ^1% TO=i I ^ 1:3 

f^“ft|¥t 200 TO^r 550'‘C TOI^ 

*rf^«i Ai«0;, '<3 K 2 O 'ii^ ^ ^*ni Tori 4l%i:»r 

iTtlcJtC^Sf ^ *n54^ TO ^t’f RTlX^fro^ 

^: 

Na + 3H,=2NH3-QCils. 
v£|4f& ^TOtff 1 






‘i3^^n 1%f3Rrfr<f f%fel1 ( Reversible reaction ) I 

^^c«i 5it3[ 10 % ^Ttn^TTR^'hr i 

fficn ^Ts AI 2 O,,'S K,,o R 24 

( Promoter ) W.^ f^Tll I C^l^- 

^ I f^f^iri ^t^\ 55C 'C 

'H nf%^it®i ’^tn' 

t>^r^ ■2f^t?'; 1 

c^rhrftcTsR c^^P\- 
'®rTtc^tR^^':n f^ 
f^!%3 ^f?nri 

1 ?^ 1 18 i("s r 5m 

SRII C>fM3Tl I 

(**!) f^r^ 

^C5 (From Ammoniacal 
Liquor) % ^-f ^TS ( Bitu¬ 

minous Coal ) 

C^^-'sfrf^T ( Bye-product ) ^jtl^tf^t^jt^ 

TtR 1 ^ Nst^ 

^ 1 t^rf^ ^t^1 ^IWT ^T-fC^tf^^l ’tlt^ I 

^tr;f ^'sfh ^'^1 

''*TTlrsrff^3( 3Tf^ctpc^ •fiR^ns i n%i ’nr ^r'*r^ 

i?R ft“rt^i ^trf^ 'sutrsitf^sf rf<r«i 

^=r?rt^ ^jtcsrtlR^rl ^^^’TtfrR 1 

m cnttw ^1 n^f%G5 

'^otcsrt^TO "srt^ 1 


^ft’QtOSW iTf^^tDSW 


I 






'®«i s '©«! ^Ttcsftf^ l%;»r^ ^3[ 9f^^, ’fit^T [■ 

‘^ 1 % '^^1 ^ r 

(Liquor ammonia ^ i 

?Wilf^^ S—W ''(-“T 

^^1 '®TTtC5rffOT 51T i 

NH, + H,0 = NH,OH 

^ ^rfsf <^?:^ I =^^iiti ?5-i ^£1^1 

c?Ff?r%^ >rttfi i 

NH, + HCr=NH,Cl 
2NH3 + H,SO,=fNHJ,SO. 

NH,0H+HCl = NH.a + H,0 
NH 40 H+HNO, = NH,N 03 + H20 
2NH40H+H3S04=(NH,),S04 + 2H20 

I stctg 

^;v£l<| f-f!(1 5|^ tilted I 

4NH, + 30, = 6Ha04-2N, 

^Ttesrtf^^f^r f^wt^®i 

• (^) C®Ttf^-'®?J 

^Ttr.^tf^^1 ^9 '■^T -^1? '9 

99 > 

3CuO + 2NH 3 = 3Cu + 3H 2 O + N, 

(^) '5(7t/;3ijtfs(Tl ^ ^1 f^2f ?l)tf^^^^ 

frfKl ^rsrtf^^l ^1%c^ 

"8 s 

4NH34-50,=6H.0+4N0 

^'^9 

^9 1 1 (^) ^ C5FtfilC*\^ ^f99\ '8 





f 


^ I 

2 NH 3 + 3 CU = 6HC1 + N2 
6 NH 3 + 6 HC 1 = 6 NH^C 1 

8NH 3 + 3 Cl 2 = 6NH4 Cl + N 3 
^ ’Tt’f^c^, '«r®T^ nwt^ srttcttw 

NH 3 + 3 Ci „ = NCI«+ 3 HC 1 

"siJtC^rtf^l (Sodamide) 

2 Na+ 2 NHh= 2 NaNH 2 + H„ 

Fed 3+3NH4OH = Fe(OH)«+ 3 NH*Cl 
AlCl 3 + 3 NH,(OH)^AI(OH )3 + 3 NH*Cl 

C^R (P?Pt»T ^f5c=[ cf^c| ^ ; 

’SFTfl^ -^C< I 

‘f%^«ftc^fini^ ^src^ nf^=n 4 : 

2CUSO4+2NH,OH = CUSO4, Cu(OH), + (NH4) ^SO* 
CuSO*, Cn(0H)24-(NH4)2S0, + 6NH40H 
= 2 lCu(NH 3 ) 4 ]S 0 , + 8 H ,0 

^ ^Ttc^rtR^ta 

J9OT fertu isn-^ ^; 

2 AgNO 3 + 2 NH 4 OH = Ag 5^0+2NH^NO 3 + H *0 
AgaO + 4NH3 + H2O= 2 [Ag(NH 3 ).JOH 



HgCl2 + 2 NH 40 H=Hg(NH 2 )Ci + NH4Cl+2H20 

' 5 rt'?rf¥&?rt*f ^ «r^'® : 

HgaCl,+ 2 NH 40 H = Hg(NH,)Cl + Hg+NH*Ci+2H20 

*ttw fifft ^ i 

^ I T?i¥ w\ Jt'al 

. ^ 1 * 51 :^ I (Solvay) n^t%r® C<1f%-(7!t^l 

''srcTt’f I nnr- 

*rr^ [ (NH4)^S04, (NHJ3PO4 ] (CaCOa + 

NH 4 NO 3 ) ^ i 

: ^5R3r>rf«ft?i®l 1 

yit^rl ^ I 5^^®! Ttwtft 

^«i «iff»f^ ^ft^: (^) 5t«X^s 

'5c«f;:^N«r 1 ^*'2r^ '2i>it®i c*( 

(^) ^tc5^ ’rtf% ‘!trr*i^t?i 

^ l>t^f=f 

^Ttc^tf^i >rt^ 1 

^ ’tt? 

^ ’TtWl ^ I 

^ ®rH ftfeap^ im^ ^ 

ftST I C^st^rt^l »ffw S c?n^ ^ 

1%;?^ 1%f^ ^*1 ^RRl ?RC3l 

^fti% ^ ^ '^5I5( vfi^fs 

f^CI^ srt^rlRi i ^ ^Ft5-5I^ v£|^R 





ib-o 




c^tc^ I ^t?i*nf ^fwt 4 4 =?* 

i%:5t?»Trfr ^tf^r,^ ?i't®- 

^’ff5 ^rfc3i 

ii]^“ srfffT f%ii5jyi c^“r 

'?fc^f I r^ *rh$^ 

?Rt^ f^fii^ Ft’^ f^Fl c^t^ ^ 
'?rc^ wttc^ ^^TfV% 

( vfcuum ) ■^%§r 

'srru^tf^^i ^T>\-^ ®tn i 

Ftcn f\i5-^ nti:aj^ ^ 

^?5 i^r^l c^t'?it^ 

^ ^ i<i^^ 5!it5t^ s ^Tt(rsii- 

fsnrlij ^':<fT '^^*'- ^z'^ \ 

^f^TSfCiT^ fes? ^fe?l1 S C5ft^. 

^iF-srr.cnr %^n w ^?1 ie 

oQ^fg f%OT f%^ 

’I’T c^t^i 

*T^r®c^ 

'STjtC^tf^?!! ^ I ?t^l 

sf^ ^n’SFf^^ cw\^ I c^-\^\ 

^t^'STCcT^ fwf^ 

Fteit^C^ ^ I 1%f^ ^’fc^ c- ^t®-^[?:5T?r 

^ Ftf^m ^rt^itsr f%^ ipiT I 

4^9 sTv fkir I ^- 

'srrfcsrtfiT ^ 

Tf? ^fir STOTt’! ^f^Fl CTt^1 




tsos—ft* 





I * • ■ 

/ 

(Ammonium Salts) 

^\ [(NH,) SOJ : 60% 

c^tl>r^ I 

‘ ’ 2NHa + H,SO =,NHJ,S04 

I 

‘^CjSO^, 2h,o) nt«^i i ^WRt^i 

f%n^>15[-^1 i^Susp^ndeJ) ^■<I’?ill ^tf^rai 

^Jt^^iRill '« 4 f^T«T ‘^^1 \<u 

^5^>frc'< Htol ^iff'<r <I5mrTO '^rS'^n 

CaS04H-H20 + 2NHs + C0, = CaC0,+ NH,»,SO, 

nHi^Ttc®! I t^i ^^us wtsr 

f^i»rt^ ^ «iitc:*rtf^ (nh^ci) : 

»ff^ >Tt^Ci(r't '« ^<5imc«f^ 

3(c«(j fen f^ntw^ 'Si^ 

^"^^1 ^ I 

HCi4-NH3 = NH*Cl 
2NaCl + ^NH^laSO* = Na.,SO*+2NH*Cl 

cncTt^ n'Shfe^ f^»rt^5T ’ft'6^1 I 







(NH^NO,)s ‘ 60 % wtc^n- 

f^r?rlir ^ 5Tt5TC¥^ '« (?rff^TR 

w fmU ^1 ' 2 i’«^ I 

HNO3+NH3 = NH4NO., 

\NH4 -sSO, +2NaN03 *Na,S04 +2NH,N03 
S(tt5t»T •i\jp\ 'S ^ 

I 

(2) STl^^ '5[jrt5|^ (Nitric Acid)<y 

HNO 3 I 63 I 

2 'Q ^f%CWW 

TsCTtcn f^f (NO) I 

^jt1%^ 

(£f^ 1 ^3(t^ n1%^rr^=i 

I 1 %g cJfftc^ nt'Q?! Thr 

id I c^ ^1'^ c-mo 

(Salt petre or nitre) ^1 (KNO..,) ¥rf&^ 

cw’it Tt^i I cn^ '9 'SiU 

^•vc»r f^1%-(7it5ri ^1 c>rrf®^5^ (NaNO;,) ^cn \ 

iftl? 

^r>rr^ ^srrf^i srtt$^ 
ntf^^ 

if^T Gjf^ ^'oi TTf’ir® 

(ftar—t ) I ^*R( -sft^ 

200 ”C *rt®* 



fb3i— 



fkfm\ ?! ^^na srt^&^ ntf^ irt^ 

Tv ^\ * ' 

KN 03 + H2S0* = KHS0^ Trt->lt^f:^) +hno„ 

I ^* 11 -^ 11 !%; {>) f&fi|-(?OT GTWft W 

^C3| 3:2 ^5ft^-’®T^ f5f5f-r.*rlKl '« 'JjtTi ^Ttfe 

n-rt^Tf1 200°-250'C 

. '• 3NaNO ’ "H 2 SO.-NaHSO„ + Na,SO, + 3HNO:, 

>f’«T?r 

^V<^)1 ^JtC«rtf^?rr^ WH^ ^^Jlt^-^t^fs (Ostwald 

Process) ^ ^Ttf^f^ mTm '9 5^*ft=r n«rj-n^^ i 

^^ntifii 

* 

v£it n'?f%c:^ ?fjtlfe^w ^tfsT Too^-goo^c^ii 

I 2ftl 99'?ii ^rtC3(tl^t 

: 

4NH3 + 508 = 4N0+6H,0 -QCals. 

C^Tiff ( Exothermic ) 1 

f^fel ^Thr ’Ta 

^t^l c^'QTl ^ I 

Tft^c^ 5(c«(r ^tRn i 

STC^i Tl *111:31 T^'«s'Sl^ 

Ft^1 ^?n fw^l 1 •• 10 '*Htil\6f44 

^C^t1^¥l '9 5ti%^ ^ ^ I ’ICT W."^ Rf^yl ^ 3l?[v 

i5t®Rl ^ I ifrt^ f^f^ai- 

'SfC^ti ^VTs^Tt ^”5? ^t'«t Tt^tOT 

»if^ 5rt^i:^tc^ 

2N0+02=2N02 



;ib'8 




rNHj+Air 
E 










'e ( quartz ) 

nii^ r'^^lr^l ( Tower ) f^r^l 

<^■^1 5r^ ^ 

©fsT^ t^- 

r.^^ ^11 ( ta- ftb- ) I 

SNO. + H^O 

= 2HNO, + ]SfO ' 

■iifijir.n 

^ t ^«i:— ^-^fG 'Q wi n^ft< \ 

86'’C I ^1 >fr^ c^ c^t^ TTi^g i 

'©•I i ^^1 i ^'*igt‘ 

f ^51 Vtg '«gt?n '21 "Tf^^ ^.^¥1 ^ 

^ wsiit^ gtgi 2(nf^^ f:Rri%^^ « 

nt^^i >itTi I 


if^aj—tvr 


NaOH+HNO, = Na NO, +1. ,0 
KOH+ HNO, == KNO. + H,0 

^1 ’sf'tft ( Corrosive ) i ^T'- 

^'ig nfef ’SF® ^tl- gsa I ^^1 ^1 

4HN0s = 2H20+4N0, + 0a 

'^a(5T f<isr 

j%:<ltf^ ^ I ^ ^31 ^8rH^ 

ar^jgic^r f^i ^fwi '*rtc^ i •^it^ t^tg ^6 

'<sr^ «(fggi ^U I »ri^%' 

. 4HN0, + C=2Ha0+4N02 + C0« 




^1%® ^ ^ tu I ^ 

's ^irtc^tf^5(c^ ^tfw ^««rtura wpiw'« 

’®rtc«tfij^ Ts^f^ri® v£i<r^s f^m 

-ifttctTc^JT '« ^C5T nf?i'r^ ^ 1 

S+2HN03 = H,S04+2N0 
4P+10HNO;i + HsO-=4H;,PO,+5NO3+5NO. 

. l2 + 10HNO.,=2HIO, + 10NO, + 4H,O 

?‘^i c^t^ *rt®Tc^i^ ^f^nn 

nf%‘t^ ^c?f -iiT- 

« i ^ cw[>f w 

6FeS0, + :iH2S0,+2HN0,=3Fe,iS0,), + 4H«0+2N0'* 
FeSO^ + NO = FeSO, .NO 
■®(Jtfni:®^ nr^5llt?Jf (Ring Test- 

Of^l C’m C^ srt^^ttrSR Tt^-'affTl^ 
'Q ( Reduction product) I 

i%g srrtcttc^^ (N„Os)s(1tcttc^ tt^- 

(N2O3)'« (N,0) moi t%=d& 

c-rc^t^ 5rr^3T ^1^, (N 2 O) ^jt<;5?Tf^!R 

NH4N03=2Ha0+N30 

(Laughing gas) ^ 1 nfetc«t '2tttC*r?r »J%5 

?rf?^ ^srarF^f TO 1 (?Tt^ar 1^1 ^TtTOm wr 
^ ^1 

' i Htf? s ’it^ft^TO ,<rr^ *ff^ 

c#1^ ^Tt%^ f¥3F^ ^Ttfro^ «(^*f <rf^ '« 

^ I 





’rf^ sri i irtt#*^ 

wtf^c^ ^ 5Tt^‘^ w\Tm 

^ ^tf^ ^l;^t ■5[Ttf^''5 1^1%^ ^mu ^^1 

5rfettc^i( ’ft^-^t^^, irft^ wTt^, ^rtti^li:^ 

'Q ^’NnivR I 

»T3^^ ’iTt^T^f nffc’l^ fi{t^ *rr^^ 

^sfjtfin:^^ ^i^\ NQ i f%f^ 

^5T ^9 ^?rrcit'^ 

4^f& ^1 ^Iw ’tit^tir ^w\4 1 «ft^ >1% 

^rtfnc-s^i fif^^ri ^5it^<i':‘f^ ^ 4 ' 

i I ^ s 

» Cu + 4HNO;,( vf|5 '9 ) = Cu(N0:,).+2Ho0+2N02 

SCu+SHNOai ^1 ^'\^^ ^tT> ) 

= 3Cu(NO.s)3 + 4H^+2NO< 

4Cu + lOHNOs( 9 )= 4 CuvN 03)2 + 5HaO+NoO 

5 CU+I 2 HNO 3 ^'^^9 ^t'Ql'=5CuiN03)« + 6Ha0+N2 

^ I W1 s 

4Zn + 10HNO3( i^t^Sl ) =4Zn(N03'o + 5Ha0 + N20 

4Za + 10HNO3i i(tf% 9 ^t9l ) 

= 4Zn f NO J, + 3H^ O + NHi NO, 

^ I otnr ” 

3Ag+4HNO.j( ^3rl^ ) = 3AgN03 + 2H20+N0 
8 I c^ft^ ? 

4Fe+10HNO3( ) =4Fe(N03)2 + 3H20+NH4N0, 

Fe+4HN03( ^(11% ^Ti? ) = Fe(N 03 ) 3 + 2 Ha 0 +N 0 
’ft? srft^^ =ri i ^ 

a I 

«I *Ti^ ^ 9 ^1 1%fert^,> 

?rjt’TCJT%3f '« 

Mg+2HN03=MgiN03)2 + H2 



V 'es ?trff5=r3r >rf^ c^^r f^fen 

srl^ I ’tt5 MB 1: 3 ^ntr:^' f^^r 

^’Rf I ^irl^ (Aqu^ Regia) I 

HNO 3 + 3HCI = 2H,0+2C1 + NOCK ) 

Au+3C1 = AuCl 

< 2 i?:?it^f s fl>!tr^ 

•‘?rnit’f "sili:^ I st^iTtsrt^, ^Ttf%^, 

•tt^ (T. N .T.) ntali'f 

I C’Tt'^l 1 '<3 

.Tf5R-n3itR^ c-’rtsftt'ii^ ^tc^ i 

■ 2 fc^li-n^f%?;^ "srjtfe ^'s«nti^7:sT ^v] 

i c'^^rsf, n*f5T 1 

1 

^rtRrc^ c^ ^ -sTt? 

fkv^ ^Un cst-^'^ 

vi)^ srt^cttc^^ I 

^tW s ^ cw^n ^ 

'ii^fs nfr^t;^ ^t^'i c^N «fT%c^ ^ I ^ 

TtR^ ’tts >rRTf%^to Ftm^:^ %5Rr 1 

^h5t^i% '^'h5i ^Ri'^11 *fRc^ '^3 5rt^f%^f^<ir 

'5dtf%^ 'Q '.2ff>j^ I 

s 'srjtfjfc^ir =r%St ^ 

I 

fe?r( s < 21 ^ ^stn^-Rn 

f^tf^ Rr«cNiTO <2nFf% Rr^ to 

’*f1i[^5t^ <2r^%4r I fro ^*nr ^*r ferhr »r*sRF^ 

f^*i or^^\ : 



ibtr 




i I 'Sf’^rc^ ^ ^*Rf 

^?n 'Q Ti 9fji7r 

^ I 

NH 4 NO 3 = 2H20+ N,0 

^ iy(7Ttt^^ 'Q -sTff^ 

'2HC3( Tti i ^ <rt^ '6 

TO i 

2 NaN 03 = 2NaNO, + O, 

2KN0„ = 2KN0, + 0, 

§ 

o I ’ffel i TO’T?! frcTqtf^ 

TO 'e ^f%c^ TO 1 

TOr« c^^nj, ^ 

c-n:^ ^fr<i =rit?:#tc^ 

TO I 

2 AgN 03 = 2 AgN 0 , + 0, 

2AgN02=2Ag+2N0 + 0, 

=2Ag+2NO, 

’Tf^ TO i TO’r? TTOtf^ ^1 

TO-wf^ NQ I 

. 2 PblN 0 H),= 2 Pb 0 + 4N02 + 0 a 

'4* ^ ==rfeStc«fCir?( 

TOJt?r I ^ ^^TO'Si-TO ^^TOts(, C'2ftf&=( TO^ 

vi)^ c?2f%^ nwt’^'Q toi^ ^*r?r 

tot 'Q I 1%^ c4%?r wt^hr ^f%? 1w 

's^sr cTO ^1 '2rf% TO5'®^ »rTO1% ^ ^^Stc^ir c^rc^ 
^ap ( ^ ntc^ ^\ I f%TO( TO^'Qc®!^ ^c5tc;^5{ 

TOT’P ^*fTO (assimilated) I 

CTO bn^ItTO TO TO? TOcItc^ >« 'TOrc^^ajgs 





TOi ^ TfTi 

nur-'s?^® ^^ntwiT . ^rf^cttc^ *tt?r-W^ 
'« ^5^ ^I’Drte’T TT'n ^'^’ra ^ 

'srtcjf c^T^iT f^f%a '*(‘t41^ 

nwtc'jJif ^in (?f»rf^ ^?l j r.>T'?rtc=T ^rttctc^ 

'nr-c?c^^^>1 i srhi'5’—'5911 ’T’*F 

O, H 2 O ^ 

Na + O.-^NO-^NO,- - -►HNO,-> 

—•rt^c^—>c?rtf3^ 

{^) wt^ ^^31 ^ir (Nodules) ^rtc^— 

Tt^tr^ fe-^CTtf&^ (Symbiotic) ‘il^ ^TT*?)^ TT^T I 

I 3^t'>it% 'sr'T^ '^t'n, ^ 

^«f C'^ftfS^T .sr^'i cw ^ I 

^tan:n Ti^ ^n5itf%'>» t^us 

^ntr>s^ ^ 1 '2f^f%r® 

ferf^ ^ irl^cItcwsT 

^ ^t^:55s:®r '®rtc>[ 1 *fca ^f%tt « -srtRcjfc^ 

nwtc^ '<3 ^»ntc3[tf^ 'q f%^ \w 

=rf^ttc^ ^ 1 ^isr-'^utfw'Q ^ntra ^rji^rff^i 

^ =rr^cttD^ii nfa'T® I ^^na wtc^rffei 3rtf5-3[*frf^ 

^ iNitrosifying and Nitrifying) f^^Ta 

srt^ctc^ ^ I 3rtf&-s[aTf^'$ ^ cat^a (Denitrify¬ 
ing) feta =rfettc?a% #r® srt^ctUaf-?* ^ 

Tf^'Sii^T f^faai Tta 1 ^rtett^wcsra 'ii^cn Tfe««T ^mtfe 
'Q #acwu^’ ' 2 fOT a^feta *ra ‘'j^nrta ^ai^ta afe>9C5r 







sm ^ I 

a, c^ ’rl^rt®! =rr^J'- 

C'SfM ^f%CW^ ■^tt’aRJiC’T 

^ <OTt^c=r?r 

I ^srtfro 

'Sr^ ^ >6 ^ct, ^31. cmi- 

nt^ nFftn 

^ ‘'jiN ^ (2f^ 

^ I TO3 m 

^f® 'sgtorTf^^ "i^HThr 


ft?i#»(-^35» 1 «»=T* f^m <«i)^f5 



■fg^j—as 


irttcfc? nf^'f® n<r ^ c^f&csi 


^ 1 ^TTC^Tf^?I1 C>f\’l V f5)F5fC?l ^ ^ 'SHt^ 

Tf^^TSf ^^fs fV ? ^^r>j afsfm 'S‘f^^ f<^ I 

^ I c^cai 'i)Tf5 "^pRi^ri 3ii«f^l ■srh i^n c? ^n^irfinrl (^) ’nfsr*! 

^c’l’i'i ^Ts^Ti, (^) ^i'ST^ 'Q i^rr^itif. («) TnsrpT trr^ 

’■ifiiCBfts^ WTJ? («) I 

's I JTT^csff^^ ^ri5iT%i-2j^f^ ?r«firl | 

-soT^ ^T^l sfR 9\^ I t®ra 'ifuMw ? 

^ i f^r?r? f^' f^f^sd ^fiJsi ^TCT 'iT^i 5r^^‘f*rf : (^) 

CJTTf^if 'antc^ff^ 5m=r1 («t) ^^iTC^lffHBl 'Q f3(i^ SfjTfi?=IC3Hf 

PT®Hl (^) >3^ *^*1*1^ ’liipf^f 3if*fi c^!i>i c^fd^ 

c¥%»i, (^) QFVn^cm bt^c*r 

(«) ^’'ferri ^rrs ‘'•fro «(TTr^t%5i ut^ct i 

I mtrSy ^ntPr® ^ 

^tcfff’f »f^c’* I 










'. o I >2t«f^ii ’^sti-’i^i^ jf^c^ is^iS i ^•Tir 

f^5l sfTii I ' * . - 

*» I f^srg* w'sf^ ’ir? 5Trtr|^ tippi f^F ^tfi ^jcfsn -^^19 dj?i^ «tc^^ 

c’Fra f^<r: (^) ’i^^, {^) (‘’i) c?irf?^-^g «(^) ^iK^Tf^sl i 

1 5Tt^cSr^‘« ^'i^j f3p?n 5T^"-F^*r>f? 4^15 f*j<«*i tint's i 

»I =ittc|rcBfc^s ^r'QT^f ^tus srifnef’i'^ 

«i^jm^?r =[t^^fcef 5 t 5 r?«i ^c?i ^<5^1 '-f^i ^n^'Qpf \trs 
■str^c^rcsfsj sif^clrjsfw^ -4'r-ii‘i ««rT'e 1 


(Phosphorus) >8 (Arsenic) 

VtCsTtiss^l I 'S n^tii 

n^ip^? C3£r%!:^ ^ I C2sf^c^ Ttf’n® 

^c®l^ ^^17 f^l sTt'j’Sr I 

co]^ nt^^il: 1 

’f>fN, ^IKU ^ n^ft< 

ntrt< i 

^1 aSji, 

NH3, PH:, '« AsHa I NH;,-^ PH:, ^5( 

AsHa n»ft< I ^f%w-c^twi 1 

— 

PaOa, PaOs oqTs ASsOg, ASgOj 

NaOa, NOa, NaO«, P.Oa ^T^ V.,0, ^tfl^ ^ 

^‘CTtC^ ^^’ttTR TO I 

5p>pp'?(c^ i» ^ 

AsaOa lilTs AsaOfi 1^ 







f ^ ^ 

3Tf^^ '«ff^ c*nn 

^ sn, 1^ ^ *rf^c‘i -^ar^fe^ 

^cs of^ ^ 1 i^tc^ <arf?r "sit^a wN^f 

’li^^ I ^wttfe [Ca^ (P04)2], c3Ft?r-^]tcn^t^ 

[SCas (POja, CaCU], [ SCag (PO*)^, CaFa ] 

(2f^1% nwt^^cn ^ nfwii'i nt'QTfi Thr i 

^«n-‘*i^ s wm 

^*17-^ ^Tn n'fj 1%C^ ^1 

'Sfc'^tr^r f%^ic^ >rN;tc^ ^n 

(i%ar—'590 ) ^t%t 

^fs?v 

^ I 

05^15 CFT® CFTC'S^ sffr5 

*nftc«4'^ ^rrc^ 

^’1 ‘il^fS fesf , 

Tff^ ^711 1 Tif^c^ ^t<stOT 1%^^ 

^nC 5^ 5fisC^t^ 5ri I •’ff^ ’®jii|^ ^5jf^- 

^ ^*r, 'Q «t^r»tC7 f^n*tt^1 ^ | ftiHfc^ 

r®^^ fro 

FtffRi !X|^f& ’'srf^ ^It' 

-srcTfdf^ 1200“ C-*^ ^ I ^jt^rf^nr^ W¥^, 'S 

w frot^ »rft^^«» f^fen I 
2Ca9(POj2+6SrO2 + 10C=6CaSiO3 + P4 + 10CO 








l 

^rt^ 1%^ fwt 

^'Qin ^ ^ ^^Ftw f^^-’-rc^r^ 

fwt c^Yrtwr^ ^«fT i5f9T^ I 

n^5f ^ I (2tt?i ^p[^w\ f%?s^ ^f^TThr ^sr«^c^ 

capfl^ ^ 

^ I ^n?r ^1%^ ^5^^^ ^sra Ffwt^ 

^il1 C^t^ FNt ^5^ 

^ I Wf 1^1 ^C5 '?rtf^ ^ i 

WOTC^ ^n Of'«n ^Ul--c^ (Whke) Tl ^ 

. (Yellow) wm cmf^ (Red) I 

^^=T, '?l^i% C^iT C^U WRC^ WlK 

(Tf'«fi ^U I c^ wM c^ c^t^ i^f%3 '’S'=ff%fn^ 4^?t1w 

HfCn ’Tf?:^ ( Allotropy ) liJTv <i|^ 

1%^ ( Allotropic modification ) 

I cv^ Ti c5(feT^ 

^nc^w I 

'9 Tt^ Thi ^ 

csf^ Ti %» 1 c’Ve w-’i*%R*(.^ 

'SJ w ^ i) ^ 

c^rt^^ ntc3j c?f^ mw^ 240 c Tt^^nr 

5rt'3rf¥ ^N^i ^ liiTv 

'STnH C^I^ I 

ntsto' ^1 ^1%^ ^ I Ipnn <5i<«(i:5r 

^«fr ?r?1 ^RtSi ^ 'JElTv 'S ^1 WRPT 

c^'f*rai ^ j 

c^ ’«c«Ttft^ WFSftc*n( '«'i>i^ *rt^%^^ cfwrt 



(c^ "Q (TTf^ Wi»?CTW '^«PP55 



^*1 


ccTtf^^ 


1 




1 



<5 


]-8 

■ 22 

t 

<8 

1 

44"C 

soo'^-eoo'^c 

« 

1 w^ irr^r^i 


^ralTT 

^9 

1 ^twr wtt- 








1 >rfw5i 


3flj^ 

'b* 

1 

30°C 

240C 

3* 





f^fen 

(Phosphorescence) 


i® 

1 NaOH 









^^,’rtwi^ 



1 C3Ftf^“l ‘KM 



i?. 


R? 

f^fer ^ 


«lc?rr^ s 

■*Fr5p'?r5T .c’^‘^'?itt’^ 

i2f^f%^'® 


fro 



ft^rK5rtt-^^,Trc^ Thrffr <2!c^n ^i (sr®^ ^51 *\f\w\- 


^ttetc^fw 'Q ^rr^r® sTssfe^ c^tf^ ^wr 

I • 






■ i. 


^BTt^ I ^-^WT Slt (P, 0 ^ cn'tfrrt^ (Pjo.,) i 

C5F^TOR ^-^srart^ i n:4^«i c^ ^wr c^t^ 

^ ^«sng I 

4P+303=2P,0, 

'^«i S ^1 c^tr^rsi wt^ 's nsfH i r??’, ^tfw 

WR5T ^ ! 


. • p,o,+o, = p,o. 

^1 ^rtfe 4?:^ i j 

Pe0a + 3H,0 = 2^i.,P0, 

f%^ ^>1 ^^1 '4>Tf^=l 'Q ‘F>1^r?^4 

4^ I 

2P,0. + 6H.0 = 3H:,P0v + PH,) 

S Tf^tc^l CTs 4>14^5T cnt^tl^ ^1 

4^t I 


4P+50,=2P,0. 

13«t S *^41^ ^RWt4t<T (Amoiphous), >it^f1 ^ 4l^iT I 

; ^■^'hr ^1 1%^, nc4 >Tfi>:^ -f^f^'^it 4l4Tn a^- 

<P>ppj%;^ ^f>l^ 4a I 14^^ 4X<1-45l4i44 

4jt1% ^ I 

P,0, + H20=2HP03( C4^1 ) 

2HP0s + 2H30=2H.,P04{ ^<1 ) 
v£|<irf& ^ W«fC4 f^4ftp$ 4f%r.^ 

4gtfeS 4J:5if|-Wpl44 4Ttte4 

/ wFf%4 ^snrTfw ^ ^ I I 

(i) 4Tf^ir 4^':^; 4l%t 4ti:^ 

■’to 5rrf% ’ttP >il4f4^f<4 4Ttf4:^ ^ I ^ 

^ Ftc^a tt5[ ^1 4%^ fSfat^ >i^4^*i ^^pita • f^fen ^f&ii 

4>I4R4 ^rfR^' 4Tt^fTO ^14C4^ ^ i 

Ca s (PO J 2 + 3 H 2 SO 4 = 3 CaS 04 + 2H.,PO; 





^ TT^rrf^'?prrw 


w^ ^ ^n ’ft6^i tNt i 

’ft? ^rfT?rt ^¥f%c^ f’nrtcn^ «f^ w ^ 

firat^lt^f^ (Syrupy) ^\0{ ^f%f^ H 

(^) ^FTOTSf ^us t wm 

^’HT f^. f^, 

P 20 , + 3H,0=2H,P043 

tgCif?f '^^^rtWJTC^ (Superphosphate of lime^ ? 

[Ca(H2pO^)3] ^5Tf%^ '9 ^Jt 1 %^ 

^c=Rr ^ I '?f^ n1%^»i ^ i 

c^ 3[?:srl-’-^^f%^ ^jtc^’5 tstT?:^ 

®f^ N5t?rf^ ^ 

«rfiT^< ’Ti ^i 7 ?:'f?f 2/3 nf%^«i 70% 

^5T7ti>r® 1 ^ ^1 I Wt^t^ 

Ca,(P04).. + 2H2S04 = Ca(H,P0j2 + 2CaS0^ 

Ca3 (PO*)^ + SHaSO^ = 3 CaS 04 + 2H3 PO4 

i?f’>@'^ ■®rf?-^f*r ^ Ttc^ 

^1 C^t%l1 Tff’iC^ I ^'?1 C' 2 ff^^ ^ I, 

(Arsenate)'^ ^PTi:^ (H 3 PO,) 

’^<t>ifM4 (H 3 ASO 4 ) ^^’Sr I f%-^ ^5rjtf%^ 

I I ^ C^Ttf^lP^ ^rtWRt^ 'Q 

(?Tff%^5f ^STRTfl^ifC^T^ 'SHW^ ^ t 

4;1 f^c^-'^c’f ^1 '®rtin7fci(i? ■'Q ^®rtin 7 rw^ 

. -.«rt?CiRl%fe (Arsenite) % (HaPO^) »rf^ 

^Thfc^f^nPT ^jtf^c^'?r fHaAsOg) ^*rl^ 1 ’5rt?ic?'TfinR 

^Ttirc^Wt^ ^ I 



•'. ASaO;i) ff^ ^ 1 

. c*rtf^Tt^ '«it?rc^^1tc^ ^ nt«¥i ^tTi *nft’=^Wc^ «f3?t«i- 

3rwn HC5f^*i ^ i '«t^ 

«T^ 3f^, 'G srk iSchcele’s green 

--CuHAsO;j> #lfew.n ^ I siT-^ « "Trtfl’T 'SftsT ^TfCW 

.nM5^ ^tci^ f^-^^®i, '& c’^H*. 

[Cu.CaHaOJa, 3Ca lAsOj./’ 

fimmi 

^ 1 4{<(T^ ^r^C«» «(5T?t5 «(T^'*T‘ ? fV S’lfCW <il| »Ur8 

’^ku^ iRi?-^3f f^?Frf*f^ ? • 

^ I *FW<i>r y «2i^l!;<i ’*f^ai «i^c^ -SIT'S '^9 

^ra? f^f^a <»i^c®cit'ji 4i*iT5f '©‘I'e^ir^T^Tfin^-stcffH 

f^'fS I 

I 'Sj^T^® ^fri& y ^T^TCftfl sii^i y 'ST^rfw’ic'^’ IV^tc^ « 2 T?i® ’siTt y 

M ^Fd^fii-f ^jfPf® fc5ia ’(f^c's fw ^.^11 y 

41 ^T'sitJTC^T* s «iPi:>T=rt^c^'iT ^jT^irrf^T -soT’f »m^ ^ti?i i 


‘3tNs.>«t ^eT3t?l 

^Tf^RiT (Carbon) 

C I nt^t'lfw 'ss^f-'^, 12 

I 'SrTTt^ "Q '2T^"f\sc^ 

’Tf'Q^ Till I « 2(tf^ ’ntc’sf i 

^t^c^twspT ^ ^1 f^w c’fcJtf^ro 

^V55(t5( I ’Tn^ "sl^-^nstt^sisc^r 



^ View 1 

(jPt^CSRI S f^1%^ I 

(?r c^t^T f?^t^ (.‘-i^^ 

'sr^iir ntr.^, 

?fC5T i£i;^“. f^s f^'a 1 F<lf& 

^?;?rT ( Diamond ) 9 ( Graphite ) ^TtW 

C^F^yrt^'sr (CryBtalline), ilT- W-il (Charcoal—^3 
( Soot ). '1Tt>r ( Gas carbon ) ^9 C=?Ff^ { Coke ) ^tW 

^rf^ni^t^f^ (Amorphous I 

wf;^ ^5(n1ir;itC'=i, 1%“^1 '®rl%f.^'w 

c’Tt^tl;?:^ ^mt®i ■#nn 

’’TR Tsrt:^ I f^f^«rrb5 c^sFtRw^ i 

^ 'TftltC^ I Sftl^rl (Moissan), ^fl'^ 

3000" C ■•^ffwl 1893 ftW 

(^) 'Q 

Ttl^T ^ ’ft'QIt I 'Q Tffe i^3Sfc^ 

^ftc^ ^nt^.11 

I 

3C+SiO.-=SiC+2CO 

sic«^-si+c(^5rmt^) 

^t%csT ^1 'Q =ni5( c^H ^ I ^«i ^nc’at 

Tft«r tTR?! thf 1 Ht I 



C 52tC?rt^ S 'Q 

f^C5f3|i:«l Nsf^V^tW’f, 9 ^fr^-C’Rf^ TNpFf 

*rtf%*r I TO 

( Lubricant ) ^'T'^ TO5i^ 

^?l^1 S (^) ( Wood-charcoal ) k —^TO 

tj\ y^-i -iit aferf^ 

^rl'f^, -srjt5Tf:^t?''<?T ■‘3 ^ftf>K/?tiT 

nyftc<^ '9 ¥f^''-‘JtTt^, 

^?r <jiii^i5Ti 

-^^TO^ ’^rtf^^i I nf%^it/:«i nt^^ Ttn, 

csT'^t'iiTuTs c^% ^v-r 
%i Ffmi ^s7?*r ^fit-JT"?:Tr’r w.*\ tr?}? 

TO WTt^ I ]V^ i)^ ^^rTO 

Tin i 

f^fn tItti ^1 Tt(? >Tf^ fntat Tf%^i 

'2fw^ ^Ti ^n I 

(??t) 2ftf^ ’mWH (Animal Charcoal) : Tt?:n<f TO^T Tt^T TOl 

'^«l: ^5^1 in^^rTO T^fi, ttii ^q Tfl^ ntfM i ^TO 

wf¥» TfTO^< TOt^ ^Tl T1 

^frn tot" I ^'STO 

TTO Tfxf'fel ( Adsorption 'TtCW. 1 ^t“ TftT ^T^T' 

n»ft<cT- I WTl '2ftf^ 

^'*pTt^ CT% 5 Tln®i '2fT5rf& fn^it?ff& i 

f^'^s ^9 TC^ I Tt^StCT TO I 

«lc?rr^ i tTOwi TOtfr, f^TO '« 

'^Tn <£f^%r® I ^^PTf^®! TtT'Tt^U^ 'Q 

TWsI TO®^ ^ ’ <2ftf^ f&fn C*ftTO TO^ ^ I 'SJtf^ ^TWln 

(Pigment) ^n TOW® l) 







.C^Wrf^R, cuttfro, C^Rf^, ^ 

n1%^^ Tt^tt*r c*rt?tt^ a trt ^ *rt^ ^mr, 
^1 -^src^# irt'S! cif'eTt^ ^1 f^l T'l 

I ^t?r I ^1 ^*r '9 f%^'5s Rn1%Trfl' I 

^tf^, ^tf^, ^ I 

^tit^f 'S •• nt*^^ wn ( Coal) nt'®^ tIti 

'9 ^ nwtc<^ ‘fi^ar^Pr i 

■ Anthracite ) ^i ( Bituminous 0 Tt. 

>5f^t?r '2iws ^9fa nt^R 

-jTjt^ 9 nwN f=r^ I ’tT'R 

Rrn’ft^ R'-cn ^prti? ttf«nit 

•snt*! ^’1 'Q nf^t^ I 

Tf^'R '«rr^-iprn ^W5 

I ^cn «rt^ "Scn c«pt^ ^srir^ i 

(CO 2 ) ^jii'^^rtt^ (CO) 

^tc¥ I 

»irc<Fv5, COo 1 ®?(*^, 44 I 

s ThatOT (Sfort^^r 

^ntTfR I ’«rTOR^ 0^0 3 I < t ^tc*t 

^*rt^ nt^rfsf ^^c«T9 '5rf%r^ ^*Rr ^ 

>i9i 9 ff% I c^ c^ii ^=rt^ ^i:5p( »rf^ 
cfTi tR I Wn ^^sr 

t«rw^ <±ff^t% 5Tt9 I c^Pr TiiR ^itfS 

nft ^#lw ^Itt^ *rf^ ^ i 9 







^ i Ki) % (.-^m >if?^ ^9lT^^ 

^TtT^^?i Nferin '2i^ ^1 ^ I 'Q 

( fB3[-8^ ) f<p^ c^"!^ r.^t^ |wi I 

^■0^ 85 iT' f&srff^^tlt f^^^ '-Tc^i^ sn ^tf®! 

CaC0. + 2Ha = CiCl, + H,0 + C0, 

;<m>i ^u cw^'53'1 ^r<fi ’fm-'^tc?[ 

1 5jt5}t^ nf^5[T^ ^tf^ 

'5rn>itf^^ TO f^¥l 

Ftfil^ ^Tt^-^STtC^ ^-Tw.^ r <■ 

(O '^«fj(;^t^ s ’f'fj-’r%1% s^r^i ^ 

j\-^i n^tc®! i 

'9 ^t5lt?r ^cfi^ 

’tJt^T i "«(cn’s^1 ?it^ (Tf^^'i ^r<?i 1 istc’iif >it^ti:^j ^f® 

^i s -sitg ^ i 

^ Ftc*t Ttf^l 1 ^?!t^ ^ 

’1'^ '^Ttf^® 

^7;?[; 

' H,0+CO,=H,CO:, 

I '®itfs'^, (NaHCOaj '^*3*! 

(NaaCOa) 'ilt C2srl‘^ I ^ 

Fffir® '®n?'Kr b®?[tf% 

C^5|i ; 

* Ca (OH) a + CO 2 = CaCO»+ H aO 

c^t^l fc*n[ ^^3 '®f1ir9 4h**i*< Frf^\5 

iS 





^ ^t^rrtw 


c^ft3rir^ ^ 

^ihi : 

CaCOg + H 2 O+ CO 2 Ca(HC 03)2 

'G ^p!:^^ = 5 ^^“ ^ I 

Ca(HCO ,)2 = CaCO , + H^O + CO, 

'Tf^ =TC^ 'iR“ ^«ft^«i I a w?t 

^jf^<p **rtc^ i a^R, 

t>^ I 

2Mg4-CD,=2MgO + C 

^1 c^t^, ^ ^'Rt 

CO, + C = 2CO 

COg + Zn = ZnO+CO < 

<2fC?rt^ l ^1 ^ Tt^t^ ^C’T’SFl 

^hr:^ ^ i 

(^) 't^ ^55 IjOT ' 2 m\Z^ 

'®riTl^ I 

'®«l 1^1 '^ift? (i) 

R5I ^tci5 ut^i ct%^ 5t1% nrr>f' 

^ 5n:*rr ^ ’Tt3i fI’ct i 

i%f ijtf%?ri ^"t^t'Q I ^ 

c^Mc^ I (^) (2r^fir$ (Rt^Tft%^ ^f5 ^ 

irr^ I cTO^tf% f^f^ifi 1 

'« ^ STCJ^ i2f55%5 3fTt^*TRl1lOTI 

s—^tt-^t^m ^«rr 







^t'« I ntF^fS f^f^i 

HI 1 HC«(T HTt’fCHfHTO^ f¥®t <ffeT fWi 

aifir:'® vrt{%cH i 

Ih^C^ ’fltHHtH 

^ ( f^—'i»i ) I 

1%fn^ f%^'?r fel *r^ 

«1i^ '2jc^ ^tH «rt?:^ I ^ti::^^ 

FtsjF ^ 

vrtc^ ^^"v 

MHFf& * ^tr.^ i 

fijfnfS ^ 

1 >}OT f^€t? TT©^ 

tf^iri mvf Hc^ ^t©^ 

*r ^ 

\ 

f5fnf& ^t^t^tfw 

H»ittl1 a^Tll 1 Tt©'^ WCH 

“^‘^i ^ ^nHi I tHoTV'5m^ ?rrif&HH- 

f^^^ Friar'S TO ^^1 I 

w.'^ <«rti'^ I ^^"'sj^fjf^^ ws^®rf%c^H 

j^im \^^u ^ ^ ^tn I fNhi 

^t'Qi '^1/.^ ^1 ^\\ 'srtf^’c^ c^f^i a 

Tt'^in C^ ^^’f'SI ^f'^lHH ^ftWH 

. wtni ^mc=ra 

^ fn'f'^T 'Si^x^ cx (i^-iro 






(Wjj-Wi) {a-b) < 5 SU 'Q 

|(w, - wO-(«-i>)l \ ’rfhfl ^ Wi, W3;fl 

fcvii?f ^¥1 Thi a 3-67 <srt^ i 

WV^ 'Q 2'67 5lt^ I 4 4 Ut^r 

12 'irt^i ^ «2rt^ <«rtc^ i *5] 

'« *• 'Q=i '^>n:9f ^1 

c^ ^TtT»n5 '6 

"srtfa^ ^ 51^'i ^tc^ I ‘nt ^-t^RC^o? 'Q 'srtfi^^ 

’^t^-«rl^ ( Alkali meral ) ^wr^-«ft^ (-Alkaline earth metal ) 

'21^^ ^ 9 nt%fw’ 

• 2Na0H+C0.=Na2C0., + H,0 

Ca(OH), ■+ CO, = Cn CO. 4- HoO 

CaiOH), + CO, = CaCO. + H,0 
CaC03 + H2Q~l~CQ3 =Ca(HC03)3 
Ca(OH )3 + 2CO2 = Ca(HCO., )2 
NaOH + CO, = NaHCO. 

W.W'^‘ C^ftfs^ ^1t-^1l[^R^* f^55T 

MgSO^ +2NaHCO,, = M^C03 + Na„SO. + H.,0+C02 

'Q srl^ I 

arl^ I 

(Rtf^ '« ^t?r ^fer ^1 

CaC03 = Ca0 + C02 

^ I 

. 2NaHC03 = Na^COs + H2O+CO* 





'G ^Jtf^^^‘< t%f3Rrt^ ^1«1, ^ 

'G I 

CaC 03 + 2HCl = CaCl, + H,0+C02 
NaHCO.+HCl^NaCl + HaO+CO^ 

>Ti?:?5^, CO I 28 I 

*^5|^t*T % '5^f 1%^^ ’ttf^r® 'Sftir 

ctf^n ^ I ^1 ^f%[';^':^ c^t^r 

'G^'t^t^ ^Tt^H I 

I •» 

C + CO, = 2CO 

I' Formic ) ^i ( OkrIic ) 

“^fW ^1 ?>T I vQ 5fflJ >lt5Tf^^f^ 

-9^ ^=1 m i 

HC00H+H,S04=(H,S04+H,0)-’rC0 

COOH 

( +H.S 04 = fH.,S 04 + H,0)+C02 + C0 

COOH 

^ti5 wtf^rs 

'Q ipt^r.^ ^ i 

n^tc*r^ ^ Ti^us ^ cTtwra 

^[fbs t\w\ iR’fsr-^sT ^ 

’Tjt^T-C^t^f^ ^^«fT ^ ( fe—'59^ ) I ^*r?[ ^tt? 



^fi f^nt^ 

^ tpT?i 'Sftc^ 
c^t^ c^t^tTJ lERfw 
^ ® C¥ 1% c^- 

wtsT^r-cTf^c^^ 
n?n 1%^ fw^ii 

nf^5rrc=i f^’§i5[iR 

v5tt-wrt^ srN^ ^fSf 

fwp?[ci ^ nfwfc«i ^^ng i 

HaSOi + CO = H.jO+SO j + CO‘j t 

’fjt»T Tttc^ *r5tn m ^>t^5t 

cn'^’frt^ *3< f»r^t ^tf^ TO «TiF »r•^^ 

^Ffes ^ I 

'STfiTffir^ 'sritf^ 

^ ^ 7^ I '2W:>r^ f%l’sp«i 5t?®i 

^ ^rtr^ I TO ’^rt'QSf irf^c^f ’^rtc^ i 

crcsr TO ’ttiJ ^l‘fr§t^Ft'f%^ wtr>T^ ^s 
CSFHt^C^ TO I 

^1 ^ Tl^t*l Tt sft^T <ITO I 

2CO+Oa=2COa 

^ vii^*»rf%*»tt^ R'^tsr^ I ^=fn, c^h 2j^f% 
c«Ttf^ ^ fwrf^ ^111 

PbO+CO-Pb+COs i FcaO., 4-3C0- 2Fe + 3C02 



'53[_ bi 






^ ( unsaturated ) C^^f I (?rt^t^ 

CFtfe't^ ?FllRfe crt’f TO I 

co+cu=cocu 

>if5^ t^i *fr^ 

TO^f^ I 

Fe + 5CO=Fe(CO), ; Ni+4CO-Ni{CO )4 

TO^®1 TO?1^ 

v£i^ wlt^ I yitTO^f^s c^tH 

'•'^feri TO1 c^^l ^n I f^ 200°C 

'Q i5tc*f ^1 c^lt^lif c^ti^ 

^^miR- TO I 

NaOH + CO = HCOONa 

i2t':?rf‘st s ^jt*i 

^1 ^tn ^nt^tt^ i f^t^- 

TO ^.5Tt?, «ft^ ■'ff^l^l 

’«rtf:^ I 

s TO^ ^>1 

TO c^t^n | 

>TTi^ Tr??'«^ ^^¥1 ^f%tf ^ ^t?l?R 

Wtf?!I1 C^?r I TO^^ W< Tt^>T 
>T5ni ^£i^"s '6 TOSR 'Q TO 

^f^C'SfH ^ TO^sf 

5f%n < 

nc^ cFtc^Tf^ srfw ^ 

-^^fm ’irTTO OTI ^(wt“ 

« ^f% TO TO^ '6 TOI^ i 



(ilt ^ C25f%<T ‘fffel >f^*n 

W 'Bt^-^^t^-B '» ^j%C^OT f^^Jflf- 

I5ap CW'Q^t S 


olftlCSW 

I 


Jhp 

5J 

K 

t 

i!' 


c 


fe 

tf 

Kr. 

*■1 

Csl 

O 

u 


w 

,1 


2(1^^ Ji§l,^<iijJ^ 


vjivo. :jj«f 


r 


n 

O 


‘^^«'S(ff'(l<3'n5i:cfT?'5Tr^TCSU i 


‘i( 

■,-f 




4 

hi 


'5^Pfa CO? ‘'= *( 3 O?'oTtfT CO; 

'Bt’Tt ’1'f^l f^trtf^^ I C’T'^fC^ 

<5r^ Ftcn^ fert?r 



S'f9lCT^5ir 


(2[?|arfSTl 

^ I fV ^^r?f ? i ^t^tcw>!i 

'Sf'rrs^ '9*1 'S ^iTT^rfV'^ aic^tM'sf^ >!*!:'^!:*f ^‘f^i i 

fif!rf5( '2(‘fH '®‘l '9 ’ijt’J^TfSrT '2t:5t’t =^r?1i 

'a i ‘Stsit*! TS CT ^t^*f ^T?f^r >r5l I 

8 I ^IPR I 

* I iR--«psrrt® ’j<s(l ^*5'» 

wi'S I 



ciFtf^'i, C3itf^=r'« 'srfc^tF^^T ■5tf%f5 

^^ntffST ^C^, 5Tf^ yftf’sr I 

^cj N8 I 

*r^ Hals ^'Ss’fg « Hals m 

^^“11 Fff%f& ^c?fT ^^1ir 

jft^%:^ ^<p r35r% ^1 ^jfn^ nil 

nf^^t?i ^1 I 

^tf^-^trt^ ( Hydrochloric Acid-gas ) ^1 

^rr^C^tC'Sfil ( Hydrogen Chloride ) ; 

>fi7;^^, HCl I '9'^^. 36'5 i 

njt>i T%^ m ^'/tf^^ ^Tr.^ I 

? ^tC;i?lf9tf<?r ^5(1 ^?snsi f>TC«t « 

I c^fM^ I 

(;p5t?rrl^ i2l^<l S fi^U^ 

'Q 

^tb' ^Ttf^'S 

f^I “^tb 5it5rff%^f%:^- ^Jtf^]^ 

fs^‘5f3[-sr?:^?r 

iSJ’SFfcTq-C^rsC^ 

^?(T c!f.m\ ( f^aj—'bo ) I 








NaCl + H 2 SO 4 = NaHSO* + HCl 

?rti5 >Tt«Tf¥^fw 'srrt^i:^?! f ^1 

'®Rtli ^t^i 

^jfTt^tr.^ Tv5^ ^ I 

"f^v5T?r 
-^rtf^ *f?-f% 

^7:*fT 

(2r?:Tn ^^us 

^ ^9rf& <ii^ 

T^'«* ^f%?Il 

TtiiTi:5R nt3j-^j«fff^^ 

wm ?[tRc^ ^ 

( 1%af—'as ) I 

%?T OTt^^^hl sTTt^-sT^cl ( Glauber’s-salt) 

Tt«Tc^'^ n«f -nil%c^ ^nwt^cn nr^Tn 1 

?tTt>fC<1^ ^T’inrsf 1%v»< fsf^ FI«T*T1 ^'^'l 

I ^n?T %1 <2ntf^ 

^ -Q ^t?r TfS^r 

5[«fT fw¥t wl ^ ^^v ^’h 

iF JTSi^ fell "SftC^ ^tc^ ^ I 

^'GiitR^i 5ic«nr ^^i:t?i ^tfel ^c^r 

.*i|?r^ ^C^tC?Ftfef 'STTtfe ^t9TfR^ TfOT Tv’f?' 

^ I 

^rc>it^1 £f^ Tin 9 

OFf1%ei Tf9^ ^ I Ttf^ ’tsffei ^zm ^<fr 




nfwiir 

c?rtf^®i cTi^^l '?r^.’^ 

» 

^ I 

H, + Cl2 = 2HCl 

c3pM^‘5 w.^ ^f%^l 

CM^ ut^tt c^U ntcif «-rt5rq^®i '« ’ft? 

*^^''Rr>i-^ir '-iitfS^ ^1 w.^ 

^rrf^ ^r.^ I 

^ '®«l S C?Pt^t^^ ‘-3^?^ Tt>f':^t^ nJt*T f%^ 

f^t^ \ t?l otft I t^\ 

^s’*'u»f I ?ftu ^t^^c?rtfw 'sfjtf^c^^ 

fkf^ tf^'Q ^ I 

W:<i I ^ ’t'T f^'sTsrt'ST ; ^?t?f C^ts( 

^ I =TtC^[ ^l%f^ I 

^1 Tl =[C^ I *Ts’=Pt4 ’slfSTfsitSf, 

’^TTtWtfro ^tw1 ^^’fa ^5 I 

NH, + HCl = NH,Cl 

^jtc^tf^Ti ^'■m\ 

'^T^ 1 ?i^l, '3UNwf>ni5T, JIT f^f^fl ^t%i 

'« ’txt^ T?r?[ i 

Zn+2HCl = ZnCl2 + H2 
Mg + 2Ha = M4Cl2-hHa 

dtnr, *rr?rff 'Q c^=( f^fen sit^ i ^ 

'STT^ ^ f^f^ I ^ ^C3T ^ '« 

MnOe + 4 Ha = MnCU + 2H3O+Cl, 

f>t5r5lii i3z^, ^tfe^ciFtf^^ ’ c^ 

ca't?rt^r5^ fro ^si^rhrr *ff^^ >rfTri c?p1t[^ 

^ I 





^5^ 


AgNO 3 +HCl = AgCl + HNO <, 

C^t^T f^fen iTtt I 

^ I 

; (i) ^srrtc^rtf^^t^ >rf^ 

I 

‘N 

(^) ^1 w^tCTt ^ 

>rf5 'srf^t^ ^ (3Pti^®i ^jt^f i 

(^) ^t^?:^1i:^t'l%^ ^ *rrwi 

I ^Ttf^n'5 

^ ^t'^pr^ ^r,^ "snj’Sr I 

^zm 'Q 

m ^w*r^ *^t!^ s (^) (;^t^rfe 

^ i<i^f& wrf^ 2—c’s^cif c^ c^M^i nft^i 

^1 ?tTit(:w '2fnit’f c’lt^ ^T'W- 

^1%i ^'hrr^l 

^;i I #1^ f%^5pT ^5T #hT ^*1 ^mi 

c^t^rtTl^ f w.^j ^1 ^ ^1 \ 

(^) iff?? wt^^ 5T?:5 ^'f^i?ii:^p[ w 

nt^^tll stc^H vtTt?;>i 

f^Tl TfTf 1 

^TtCSitf^l «ffl?:5T >[ttrl WtC3rt%N c^?frtc^ 

^ ^ I 

^c^3r s ^t"C5fi%^ '« hc^fw 

n^%;^ ^^1 ^'iif i 

^ ^ ^s.c*f Rw ^^ { f^ai—'S9(t ) w['Q^ ^ t 



^'s-f ciPtf^®i ^ i 

w-m ^c«(t 

^•NCTt’f ^t«(^ ^Tt^ 

fsfcs^ <1c^ 'Q CiPt^n^ ^C«fT 1%tal 

^^^1 I ^r.«fT| v£)^ 

f^fetf^ >^“^■'1 •'^1 ^«(I 

'« ^rt^i c^ tf^c^T 

ntw ^ ^1 z^-t^ ^Tt>i ^1"% 

I ^ 

nft^lf^ ^zm 

"^niiii c^c^ I nf^w '9 ^c^?i >ff^^ 
n^l^f-ti T^\ ’Ttc^ c^ 

c5pW^c^^ 9 c^Tf?fC'r^f 

Jf5jt^ I '•Sl^^t?, \-\%Z^U^^ 'Q CJFtRC'f'l 

■>?sC^K9f ''®l5-tcvr'i 5;trc^tc^-? cjpt^tt® 

^<I I 

to nr? ^itf^c^ 

^f^fff^C5f^=l ; -T^iT Tt® f^fn^ ^tCB^ ^^tf^^r'<l '^3 ( Voltameter ) 

(f^i5-^'i9) ^1 ^ I nK-Tt? Tt^ 

^\z^ ^ ntc'^ ' ^IcM nrtn 

=^r^TO^ sfm nt:^ i ntcnn ^f5ir 

^tRfi'« ^Rc^-<f nt? 

T5tf%ni ntn-TO n’^TOn ^ I ^twv 

njt&r^r^ nf^ RTtfn?:^ fwfi 

5t^1 ^1 C3Frf%®l 

2Ha=Ha+a« 

cn nrt^tfl^ cn^?[ mw 

^rfcnt^^cn ^ cnntR ^ttc^TOR cntm^^n^rc^ 






I felt' 

ciFTf^c'f^ c^?r <2i*ifC5t 

^?i ^ ^""f c^i 

c^tR«i ^'Q^N ^c-nc^ '^. 

cW\h^ ^t^l >1““^^ I 

’ftf-TT© ^ 'Sf^Tl'^ ^1i%i 

^f& I 1%^ 

^tTf^ n?[ cw^i TO c^ '<^117:^ 'Q 
'5[jtcTO-^^.^- »rf^® ^t^?:®tc^=T 'Q 

r.iftf^c't^ ^^U I nfl’^r-tTOI '5^3^tei 

^T'Q^l C^ "sfTtf^^ 

'« CJftf^®! ’t#® I 

cTOI^c^tt ^twsf wfid 

TO =71 I 

ffeaf_'b'to 

(9f) v£i^ TOt®l ^"^1 ^ □TOtfr^ 

^tll^c=7'?l ?t|7:^tc^=7 f^'arwt=7 I 

U-^t^t%^ *7^ TO^t^ I 

TO1 '« ^5 cTOl I c^rr^ii 

TO^ ^ 

() I c’!rs?71 cTOl 

m ^t1%i nnw ^t?7i =7^f& 

wi ^ 1 ®t^TO c’Tt^i t]^\ 

TO^ ^1t 

C3Ft^rt^ ^ l TO ^ 

'Q ^ TO^f 

»7s^^ ^^7:^t7:^=7 ^111^=77:^ 

^ ^ f^-'i.i 

^ft ^1 ^ I ^t5C^ c^tf^m7ir?7 

*R{ TOfS TOWTf^l ^ I ^*n7 ^TO c^t 







lit 

Tl^c^ ^T'-Q^l ^ I CjFt^tt® 'Q ^t(7. 

f^rferl '«'srtir^w'^ (Trlf^ifST (3PtTtt^ 

2Na + 2HCl=2NaCl + H„ 

f^ferl'f& ^ Tt^C^ 

Tf'Q^ ^ I c’ft^i f^ft ^ftn 

’ftij? ’^U\ ^ I ntw?r 

^c'«^ c*i^l Ti^ i 

I 1%^ ?^¥3fTt^ ‘2f3[t*t 

■xt'Qii c^r csptnt®! 

^tirsCR'^ CIFtR®l I * 

C.#t?rt^® % crt^tt;':^^ is®i '2f>n:«r 

^l i£)^f6 'Q CiFt?ftt^ ^tC5[ ^f%f^ I 

C^^‘, 'Q I 

CaCO«+ 2HCI - CaCl, + H ^O+CO, 

Fe 203 + 6HCl = 2FeCl3 + 3H20 

C^t^ C^i^ C3Pt^tt^ 

Mg+2HCl = MgCl2 = H2 

C5|tf^?I3^ Ci^t^lt^^ ( NaCl ) '. ^®i 

( Rock-salt ) '« ^T^OT «fffe® ^s^tsT 

a^i Tlir I 

;g^ft^^ "^t I 'il^C’T ^ *t^f%C^ ^(?t^ *1Tt^ 

* ^ ^ (Tltf^^ 

nf^i I 







>Pii5^c^ ^=5^^ '« ^sTf«rtr?r ^ 

^ ^t's^^'i ^^Pfc«r 

nf®^i I 

2r[<5t 6 

^^irif^ ;^c^ 

CIFt^t^^ I ^i( 

^r^jw ’<1 fw% ?Fjt^r>iii5i ■« 

■^tr^^i >\n I ntat^'i ^t<ii c>itr^T[3[ cft?[t|^ 

-‘5ft5 ^t^c§'r':?Ptf^^ ’^i t*ft^‘ 5'"^ I 

«'t7:^ i 

C?tR®l ^ I 

:?f?:^t^^ I ^’<ii^t^ ^5rt3i 

^tc^r I wt‘^ « 511^ >ic^^ci ^ I cnt^f^c^iOT 

TO3f^ ( Glaze ) ^vntVrT^l I f^f^^.>rl 

3fi:^^ ^«n:¥t^r "sftcw I 


(3Fff^ 

Cl, I nrw'ffw 35‘5 1 

%*<\^'^ fii^hsCNs '^^tU a^ TO m I 

w ^^c*i (Rock salt) 

'8 c^TO^'SliC’T ( Sodium chloride) fteT^t^ 

( Sylvine ) n^tfe^ ( KCl ) ^C*r'« (Carnallite) 

’T^tfro '« ( KCl, MgCla, 6HaO ) 

tSTf Wf ’Tf^Rt7:*i I 

(2[^: ^c^ti:^5T m TO a 

cFff^®i ^ w\ ^ I TO 

C^ ^f^C’cf^S v£|^| ^ TO?i I 



?FfC5Tll'^‘3 




'2(c^t^ ^ 
Wtw '-sic^t^ 

=T1 I 

MnOa + 4HCI = MnCl, + 2 H 2 O+ Cl, 

2?CMnO^ + 16HC1 - 2MnCL + 2KCI + 8H,0+5CU 

'« c?Ptf%®t i 

c^ptRi®! 'WT^sr ^1 1 

. • 4HC1+0, = 2H,0+2C1, 

^^srrTq ^Ttc^csFtf^^ ^rr%^ 

c^, ^jt>i-^^t?r^ 

fsrfe ^%rl 

^1%5t 'S(TtCi^tC^ cnf^®! ^ ( ^iS ) 1 ^tCF?[ 

'iit nft’Fi ^1 ’TfC^ I 

"srrtc^t^ 

-jff^ T1 ^ ^%sfG C3F11%«1 

^ I 

2NaCl-2Na+Cl., 

vij^ '5fferi '®Twc5( 'Q n*iT- 

^1 ?r?f I *t«fi-*r^1% 

(3Ptfi«l csj^ii (i) 's 

^ !%■§ ^ni^tf^ 1%^- 

3S[«Tf5 i2f’^'TO-C^t'®C^ 'i!<Ff&^ »lf^ 53 ^^ 5^ I <n^ 

»l*«T?t ’tt^ 3lt5Tf^^1W ^It^r® ^ I tWhl C?1 ^g|f5^t 

^ ^ ^5t^ ^®t?r <2ft^ 

1%^^ (2fc^ (fbtu—’4»b-) 1%^ 

Tfi7 '®rrtf^ i»t1%5[i or^^n ^ 1 

vQ 9ft^ ^ttc^csFtf^^ 

^ w C3Ftf^®l ^ f%ii ^ rtyfgr 





^ WtlR 

f^ffa^^ ^^ftc<p I > ^fjt% fif’*ft5T=f“ 

f%^ %1 ^tfif^ ’fsnr 



fti?}—-<»► 


^ CThsCSIit f%^ fir?r| sJTff^ TO 'Sf^' ^ | 

'5frt^^OT ^c«fj ^?fi 1 

(?) ^^r® ?W;rN ®tcit!?iit Tf^c^ f¥l^ jptcim « 

nft^® nStPi^Jf ’Tfwsftwe stt^l ®W^ S’TiT 
®f«5i fftB >!i[jtft® 

etfesi ftsn ®^»r cjtft'i ®5.*fs JTTI ^ ?ffainrht 'sttmin 

(3^*1 at^?l *(‘lT-»t»f%; (s) \8C?W55iRf •tjra^ «r«lt^ 
( Weldon^ Recovery Process ) S—Qftftt 

?1tc5tiStfiw Jut^mw Thti ^fei 5aW=rPr 

cjtut^* fe'Rft® ismiz’f ’Tt^^n ’Trt 

MnO, + 4 HCI=MnCl2 + 2 HjO+ Cl^ 

®^4a siTt^tsrPr cfWt®w 'ec^srsjf ^»rw, ^« 

^t®lOT *it^ 4itsi%s[ 5otTlir^ »iit1%wa 



vs^ >2f«tt^^ 

■Vfsftoft ^ I ' . • 

iTtw 5o ^T’f ^Tt-'«i^t^^ 

'Q I 3*^1 ^f^¥l 

®rtu5 -nti> ^55 ^i 

^itTfsTt*! 'Q c^lw cjFt^i^m 

c?fW^ c^f^ ^ i 

TO fm ^Ts ^rfTf^t^f '« 

c;?t?rfe^ nft^ ^ '>9^fS ’Ttcii ^Tfi nf^*i ^- 

c’tW^ *rf^ fainter ^ i 
60°C ^ ^ I 

^5lfTO SUt^fRtt^^ I 'QC^el^- 

- I 5i=ft%^ a f^fefl Irc^ ct'q^i 

*' 

MnCl, + Ca(OH), = Mn(OH), + CaCl ^ 

2Mn{0H), + 2Ca(0H)3 + 05 .= 2 (Ca 0 , Mn02) + 4H20 
^jt^fro 3^jt5ft^ 

rR=^" nfetc“i ^t?:^tC5F-r1%^ ^itf^f^ i 

CaO, Mn02 + 6HC1' CaCl 2 + MnClo + 3H20+Cl8 

(2) ( Deacon’s Process ) S f%^<£f'R 

450"C C3Ft^tt^ 

: 

4HCl + 02=2H20+2Cl3 

I5tf^19®l ^'RTeTR^ 

f^*rt^'i 200'"C i 

?fjt^ f^pET 450X ^R=i-5f?:^t?;i ^i^^\ c^^tcsr 

*•5^^ c3Pt?ri^c^^ i 

v£)^ c^ f^f^1 ^rtc^ 'St^l fro '2fw'^ : 







4CuCl2 =2Cu,C[., +2aa. 

. * 2Cu2CU + 0,=2Cu,0C1, 

2Cu,QCU+4HC1=4CuCl, -h2H,Q 
4HC1 + 03 = 2 H, 0 + 2 CL 

1 ^ 'Q c^f%^ f%fw 

^srW^ l Tr^t>r ^’T^l '5:ilTf 2-5 ^9=1 ^ I 

I ’rRrsitc«i w^!r 

^ ^ I ciPtf^®! C3Ptf^c®m ’tw I ate 

<2f<fC^ '« SfW f^f^1 ^te^CSFtf%^ 'Q ^te^TfCSP’Nt'T 

^c^csFtf^ i c3Ptf^®i ^ aHis 

(2*r^ ^^csptf^^ ^rjtfe 'q ^f%c^ i 

2H 2 O+2CI a = 2HC1 + 2HOC1 
2HQC1 = 2HC1+Qa 
2HaO+2Cla=4HCl + Oa 

'« tert^lfl ' 21 ^ ft5f-fte ( Freezing 

mixture ) C3Ftf^*l c^fte ’mtc^ nf^®f^ 

^ I C3Ptl%®l-?[t^C5^ ( Chlorine hydrate —Clg, lOHgO ) ^?:«T I 

oFif^'ni c^% I ^■c^ i ^i 

^ '5rff% ^ »!^iir^i ^ 

^ ^ Wi:<^ ciFlifte I yr"^< 

f^tai 5ri ’srlTSTiT^ 2rt% 

I ^Jt^tCeTfC'^ (Diffused light) ^1 

fta f^fsRri '^fwi csFNrt^^ ^^*flTR i 

f^fen 5T*sT^f5^ I 

w\^ csFtf^c‘a 

Ha + Cla=2HCl 

1^ l^fel ^ptei (3Ft?rt^^ i 



I (;<p?[fjf ^^ej -^f%^l C-jpf^^ cT^-Cel 

nflr«f^ I 

2FeCl2 + Cl.,-=2FeCl3 

^ ''9 f^m ^9 ^ 

'6 5t^ I 

H,S + Cl,=2HCH-S 

* • 

^rt:5rrR^rf'?r >if^^ '5^^<[: 

2NH,43C1, = 6HC1 + N3 

so, 4 2 H ,0 4 Cl, = 2 HC 14 H^SO, 
fSputtf r-4t5itl‘® '9 ^tc^Wtis ciftw «'srtc^i%5( 

I * 

2KBr4Clo-=2K:Cl + Br, 

2K:H-CI, 2KC14I, 

<T#!4 I I f%^2l4 felt^ 

^<11 c*r Gftf%®i ^ ^\ 

'ii^v 

^ff^''® Tf<^i w< I c^Ftf^'i ^t^“i 

H,0+Cl,=2HCl + 0 

^tWT4tii ^f% c?Ftfl'i ^ sn ^=1 wt^niT 

^1 ?rri;^ >(t^ >tI%^ w\^U cM^ ^'t i 

^.‘<"15^, w ^f^^ 4TO^ y?r 

^1 I ^1^«I c^tl%«i w 5=i'l I 

I c*rrl%^5(, n^tf^'^rsi 9 
^Tl?rf^3( « ^t'Ql %l C3PtrV=l Ffm^ 

9 rrli:ntcsff?rt^ v£i^"n ^ i 

2NaOH4- CU = NaCl+NaOCl + H^O 







2KOH 4- Cl 2 == KCl + KOCl + H^O 
2Ca(OH) 2 4- 2C1 2 = CaCl ^ + Ca' OCl) ^ 4- 2 H .,0 
() 

'9 "9 ’ttr? 

f^1 ciPtf%«i (3Ftc^ 'Q; 

C5Ft^^ ^! 

6 NaOH 4 - 3C1 ^ = SNaCl 4- 3NaOCH- SH^O 
3NaQCl = 2NaCl 4- NaClO;, 

6 NaOH 4 3C1^ = SNaCl + NaClO 3 + SH^O 
•s\^ C3fti%=l C?IW^, Cftc?^ 

NQ ^ ^ ; 

6Ca(OH) o 4- 6C12 = SCaCl 2 4 Ca^ClO 3) a + 6H 2 O 
7%^ Rfert^ ( Bleaching, 

powder ) '9 ’^®T I 

Ca(OH) 2 4 Cl 2 = Ca(OCl )C14 H2O 

c«Ttf^-^^ wr Vt'hi 9 

^ I 

2CaO 4 2C12 = 2CaCl 2 4 O 2 

^1%^^ ytit’aFi 2 '9'. - 

1%^gisr ’spsr^ TO I 

f(, CjFtT:^^, "STTtt^®, C2(tf^ ^sOt^fTO. 

CFh7tt^, '2f^f^ ^ 

TF>n:^^ ?frt>r, ’frt^ -sf^ ’fTt>r iTOf^f 

^itc^l * 

^ ^ nRmr»i *rt% wc^r fsrRr^ ^ i 





'®«1 l (i) C5Ft1%C«m c^p{ ?rN35f 

^t!i I ^WT, «ri^ *r[^ *rt^, 

-yfiir® (TTtf^i^ ^^1 <2rc^“r 

^f^i I 

2P+5CU = 2PC1, 

2P + 3Cln=2PCl, 

Cu + Cl 2 = CuCl 2 
2Sb+5Cl2=2SbCl, 

2Na+Cl2 = 2NaCI 

(^') ^1 f^fen ^ I 

>fTOr 

«[fei ^ '6 ^%^tc^=T I 

c* oHi 0 +8C1 , = IOC + 16HC1 

( Bleaching Powder ) 

2 Tlip+^f^ ^*v#tc^ c^n:^ fer 

^ ^fm\ -^ckj 35®-40''C 

'Q c^f^*i ’frt’ff ^ ^ i i^ 

cwtlii^nr j fif^¥i -r<i ; 

Ca(OH )2 + CU - Ca(OCl)CI + H,0 

—c^l%i ^ Thr r 

1%vfiu^?r •j^s^ ’^**r (3Ftf%c®r^ 

*ff^ RQj»ll1l[ ^ ^<1 ^ '^T'. ^tlTQ CftR*l 'SfC'^ll'.^ii '2fCT*r 

I 24 ^*^1 Ft^ltN Rf^f^ c»m ^ ^ 1 

R^3!^ |[< TfRc^ 'sitfHTt^ rsfc^ w 

'srRt^ ciFtR«i citR^ ^ ^ I R-sfst-^ .Rn 

‘ilT- Tt^«r^ ntOSf ^%1 ^ FRrt^ C^T'Q^ ^ I 

'®«1 1 Rpsr??^ ^sjf^nnst^ ^1 '^s ^ n?ft< i ^rWc^i 





^^8 

f^cTff^ ^¥i ^t^f>i^5r csFt^t^ 'Q ^cnicsrNrrtt^ 

‘•tf^'T® ^ r 

2Ca(OCl)CI- CaCl, + Ca(OCl )2 

^ ^f»f® '« ^1% ^'fentciPtTR 

^'s.ntfw® TO I 

Ca(OCl)Cl+HCl = CaCl ^ + HOCl 

»rrTO®i ^Rc®^ >i1%® 

f%ferf^ ^c® c3rtR«i i 

Ca (OCl )Cl + 2H€1 = CaCl ^ + H ^O + Cl ^ 

Ca(OCl)Cl + H,SO * = CaSO^ + H,0 + Cl 3 

Ci(OCl)Cl+CO,- CaCO, + CU 
TOc'f^ Tr®tc^ c^tRmnv^¥l TO I 

niTO cnt^iR, 

TO’tt®tc®T I cftcTO^ «r’sf®c®'8 ^^1 

TO^® ^ I '5iTO ^r^TO "^511'« I 

s ’T^rfw nf^TO ^%® -^c^f 

vq -dfk ^>tt< ^^c® TOc® '4TO cTOt^ TO 

TO 1 ®-Nn?i c'<*f to 

^c® ^ I Tf®tC»T TOIn *!t^f¥^fw 

TOI%c®^ f^s^l TOf^c®^ t®^t|c® ^ I '£(^^ <2r%TO 

f^s?^ cfIR®! R-sf® ^1 Rs^l TO I ®tTO 

<?rrfTO ^1 >[^cTO TO1 c^ ^ 11 5T^c® ^ I 

^ Rii 3?^ ^fSi-nR^®! ^TOrfro 
cTOt^ 'Q Rsl ^rcsf wl ?^® 1 ^TOfw 

c^t^rlt® '<3 5 ?^%^ i c^R®i 

®tt-'®f^^ ^1 ^nR® ^1 TO =111 ’^sfTO n^sF 

^ 4*1 =rf^ I TOC“I ^ J%s (Odling) «rtr® fe'N' ’T’c^f®^ 
f^8|^ ^I'sCTOiRn ^Cf® I 

Ca(OCl)Cl 



cf#*1, «'5rti:?ff^ 

» 

cipt1%*i, 'Q ^t?;ftl%iT nR‘<tc^ 1%^f5 i 

ciptf^ej ,£)^ ^’rhr 

^c<T 1 

3ni^i C5lt^ '2j‘^^ ^Rc^ >i’5!p5f I 

^^8^ nR^itc^i I 

*rkwt'fR[^ '53^^ ffe mw I 

■^^t*s c^l%=nf 'srhRtf^sTir ^T»i% 

^^n’SFi I 

'Q ■•itW ^tf}^ ^Jtf>l^ 

^fwl t\l'^ I • 

cTfc^^ ^1 i?tf^?i 'Q ^5 Tf\9 ^^rns^ "jptfSin 

^ ^=--t f%^^1 ^tf^n:^ 1 nR ^1^1 

m ^RC^T C5^t3< ^ln 'Q 

optiR^ YhiU ^^’fjj c’tt^ftl I ^2f^ fro 

^=1 (NaF) ^?:w I 

^TC?ltfe':iR c2f?;?iN2 c^U c^t^r '« 

'« *ti%tc®i ^w® ^ I 

^ ^tTOR^’T'Q ?^^1R RT^t^ '«rl'C^ I 

<2Wt^ 

i I ^toTCBfSf qptur^® fir5i%^r ‘^ft’ft’itif ^jiFs ^<=^1 i c^c'sni «t«fR <2r<(t=i 

^«| «<2j:?rr’[ *1'?C« W1!? fSi«r I 

^ I ^T^^tTBR qfUft® 'Q ^fircs? irc«a f^,? 

•cjFtitt:®^ ^ H 'v sfi R m ^1 ^<5»1 1 

«I ’^?t’»PT’fTc^ r?F'5tc^ c3Frr?i*i >?t‘rni*r^: 'Si^'® -^iJi an(R «r<fm 'si« 

«inrT^ Tir I 





«I ^*f!rl wT'S cg^fac't^ -sf'ft^ 's*! 'srW ^ i 

»I ’isfi f»?fi cgftf?*! irr^T fV tV f^fwl ^il5?rl ‘Wr 

3T? ^1 : (i) '«ijrt>rrr5r?it^ 5r5?t5r j (^) («) 

J (8) CJlT®t^ ’tr? 'Q ef% ; (®) C^FUf*! CgrtUt^®!! ^ I 

«* I 55tS5ftC5l fV«n?I *t*|J?RC’1 q:ffil‘l '2t?'S ^ '<3 -£r«ft=? '£t<fST 

'SfnrT’lt ^1 f¥ ? 

11 file's ^1 ? f¥ >2fc?irQfc=i ^ ^?r ? ^3it« 

► I ?T^5TciPtt%^ «iTT^i5 « ^rc5Tf^3i >anrr’( f¥ f¥ ? 


’l^'S 

( Sulphur ) 

'2f^, S 1 ntwt'ffw 32 I 

'srf^ '« '^r^rf^t v 

.'ST’^f^f® eff^ 

^ 5n I 

'Q ^’TfTO '2i«pu^?r, C5ff%:^i -2f^T% 

CW ’ft'QTl Tf^ 1 «rt^^ >Tf5^ ^ 

^ W^f nf^C®l f%C^ CffRc^ ^t?l—(>) ( Iron- 

pyrites, FcS 3 ), ('^) ^g-3itf%^ (Copper-pyrites, CuFeSa^ (^) ‘slTU^l 
Tl ( Galena, PbS ), (^) ( Cinnabar, HgS ) '« (^) j%T 

CST® ( Zinc blende, ZnS ) I «ft^ 

<±fff^ wr^^ TO-*(i) (Gypsum, CaSO*, 2 H 2 O), 

(^) ( Kieserite, MgSO*, HgO ) ^Jtf? I 

nt^ fcr?r -r 'e c^ erk c^rtfisf 

^ *il%i, '« nw w^n PpsRtsr i 







I cVtTO’f ^!\w^ tsitf^c^ ^^15' 

n«tT f^^rtt^ ’tw ^''s’TtwOT *3it5T I 

i^1’*rm^f5 n^^srk^—(i) fiffii^'«(^) srrf^i 

(i) PiPr^ii ffi:^ «rt^ (2ftff%^ ?=rt- 

TO «r^f® «rti:^ i ’rf^=i 

«rh[ 20-25 1 

^ ^ 1 ^ttOl f^f^, Bt^csic^^ ^Tl«1’^jlC^t% (calcaroni) 

, ^ ^ C’t'W'^t^ '51#C^ ^1%¥l 

^TOU: 1w I 

I ’tw TO fW^'f 

c^VrtTO m\ ^ 1 

^f^Thr ^ ^ I *itf% *nr^^- 

(2lI?Fl7:'^ ^it^, '^fC^t^ 


^1 TO I 

TO^rfei 

TO35 TO-^“^5r TOTOi 
'®lts[1 I ^■^3ff5 

cTOtt^ ^TO 

'SfTt'Q ^ 

-^t^ (2tC¥ti ^ 

( f53[—-isS ) I SfC^Ftci^ TOF-TOT 

(2f»fc3[ %s^4ir 

I 1%^ Pp^ *RnRT ^*0^ 
<2fr?Ft^ i ^^1115“C- 


TO1 ^1 > ^’*^C5^ 



t^-—'bS 


^*TOj 5i«frf^ ’f^^-TOr CRc^ 















I 'SW ifiPF fw ^ 

C^t^tRTir’ItCS 5H1 ^ I qt^-'SrtRf { Roll-sulphur ) irfW 

I 

(£fTO Ttf%-^r^ '‘9’^ ^5t^- 

^[%?n 'G vfF 

fw^l *fl%^ I 

nf%3F^ ’^l%-'?Pli::^ ?f%fi ^t^1x>r ‘ 

. ^ nf^i <rrc^ I 

(^) 3rtf%tt-^f% *. 3gf5M-(2f«ft# 

( F-asch-Procpss ) I ^rtf%5f 

^c|?i "?tcsT *r® 

^Z-5 1 

'f^3r ^Ttcn^ 

^tfS cm ^%i 

(1%c3i - *> o ) If tTRot >ffl7:n^l csit^l 
s(C5r?rf%^<r f^i ^55 ^cn <iiTv 170'’- 
180"C 

' ^IT I 'm.\ I 

■*«t?r*t'^ Ftc’f Th5t*T 

^f%c^ ^1 

I ^■’T^ ^1^ 'srfc^ I 

^ ^ ^1131 fiiaj ^'91 m\ ^cs 

^^1 nc® I sft^ W?i »r5^i 99-5 I 

^%T,^ : ’fim ^nr«w ^tc^—(i) < 

( Rhombic sulphur ), p '^\ ’tW ( Monoclinic 

sulphur ), ('®) *1W ( Plastic sulphur ), (s) ( Milk 

of sulphur )'« («) csns (white amorphous sul- 







phur) I mj '« nc^?r f^f? r 

c^ m ^ Tt^t f%c^ ^ ^1 ^f^?p I 

(2IOT^: >it^f^fw- 

^rtT^f^ '2f^f%c^ I f%c^ (2i^ ^f^3rtc«i Tt^- 

t2f^Tt^s(; ■5^?:^^^sT i 'st^- 

<irtnrt^t5Tw^ (\ fwTK^, ■■?i?^ 'Q 

^ >fR^ 1%f^a T^^^'^ 

' 2 f'^ Wl ^ ^T. ‘il^ ■Ste^^tsrt^Fsf^ (Vulcanising ) ^’c?l | 

^^t<T 3^1 I ^5-1 c’lt^tt^l 

^cn i ^>jf 

c?rt%^ ‘^25^ ^ cn'hst^i ^1 ^ i 

>rf^ fiinr^i c^ ^ws ^ ^W^n 

^fetcn 1 

Tfjc^^f^ ( Sulphur dioxide ) 

TnC^, so, I m^, 64 I 

^^’5t5T ;^^tc?fTrj^f% ^r.-^ nrtc^ ^T^ «5t5Ttf^?jicn 
^3r ^'s iir’fm i 

: (i) ^tt^^flll ‘k%fk : C^sT 

?,^i ^ f^‘it5[-sT5T sTt^ffsr ^ 

(fm ) 1 ?ft5 

'srjtf^^ irri%?5i ^%f5 ^=(c>TST-wtm »rr?*tc^T ^isn ^ ^if i ^ni^ 

'®rf?r^ ^1%^ c^t^poTlir f^juq»y| <Ftfff ^*ft?r 

CU+2H2SO4 =CuS0,+2H20+S0, 

’frt’T '2f^^iT-CTh©C^ ’Its 





^55 TOjr>i^ 


{^) ^tw 

wtf^ ( Roast ) ^f%C^ I 

S+Oa^SOa 

4FeS2 + 110« = 2Fe,0, + 8S0, 

nt'«Tn ; 

2ZnS+30^ = 2ZnO -f 2 SO 2 
HgS+02 = Hg+S0, 

-nt^^ I 

(o) f^ferf^ 

* Na 2 S 03 + 2H2S04=2NaHS04 + H20+S0, 

^*1; ’Tf^iCTr^ ^ 

^^-cnt^ ’tjt^ I ^ c^%%tft I ^ 

fm I ^i^«i 

^TTl 1 

HnO+S02--=H,SO, 

^t«i 

^ I (Tit T|irc«i 

^ 'Q wr«fTt >rf^^t?r ^t* 

wft^ ^ ^Tl I 

t^ Ti ^fa^ I t^l '5Hf^^ TO I 

NaOH+SO,=NaHSO, 

2Na0H+S0, = Na,S0,+H20 

m 'W'^ c^t^n I nR^«i 

’frt^ (Tit^Ti ^ ^1 I TO®i 

Ca(OH) 2 +SO 2 CaSOs + H^O 

CaSOa 4 - H2O+SO2 - Ca(HSOa). 



T%''$^ f^¥l Wtfk^ 

Na 2 C O 3+H o O+2SO 2 = 2NaHSO:, + C O ^ 

>Tt«rf^®f^s i 

2S02+02-2S03 

’ *f%*rt^ I n^^t1TO 

^ 9 n^tt>i^ 

I 

2KMnO 4 + 2H20+5S02=K,S04 + 2MnSO 4 + 2H a SO 4 

KaCfsOT + H2SO4 + 3SO3 = K2SO4 + Cr2(504)3 + H2O * 

I c3Ptt%'rw C?Ptf^®1 (Anti- 

chlon ^Tn I 

CI2 + SO2 + 2H2O--H,S04 + 2HC1 

I 5rl^ ^Ti 

c’s^csf fwt^®i 1^81^ ; 

• S02 + 2H20 = H,S04+2H 

fwt^®l ^1 fk^'\ 1 ^tThr 

C<^t^ C^t^ *Tf^ ^[n@F 

^•^r ^\1KZ^ ’ft^ 

2H2S + S02=2H20+3S 

* ’tlt^ ’ff^5[t^*l ^ I C^“f5(, “^K^, c2|^f% C^Ft^ W?( 

.f^^W 'Q ^FJt®Tl%5^ (2t'^r«(.N®'Q ^ ^j<14^n® 





I ^'s3Ft3i^ ^jtfVir^ ^wrnj^^ 

C^f’tlt ^n^1 fifc^ (fumigate) '« ^ST »TlW®nJ 
^ I I 

c3FTi%«i ^ c^ TO csFtf?f®rmn'Q 

; nw cnt^^ t^t^ ’fftM TO I 

n^tfnus^ TOsiilrfc^rCw^ Sjcfti TO I 

^SUlfe ( Sulphuric Acid ) 

^%z^, H.SO, I 98 I 

'2i^f^ n«iT-n’^f% ^tc^ ? (i) ( Chamber Pro¬ 
cess ) 'Q (^) ( Contact Process ) I 

*rl^^TO TOn '^tf^ 

^ff^TOTO TO'T® ^ TOTO Jtt- 

^ f^tai TOf%^^ ^ ^ i 

2 SO 2 + O 2 = 2 S 05 
S0, + H20 = H2S04 

'G 1%a 1 

(>) <2fc^t^i-TOil% • TOcv cTOt^^il ^1 C^Tti^f^^ ^’T-wtfw 
firp nf^TO®! TOPFt^ I toto 

^tirl irtf^ TOTO ttt-wT^c^ 

'G srl^cttw TO-'si^t^ f^tf^ ^fm nj%'f^ ^ ^ 1 

S02-fN02=S0, + N0 

^1t^. TOtOT irfeitcsR 

TO-wfe^ ^ ‘'J^tTO TOTO ¥f^ 

TOpTO ^c<r I 

2N04-0,=2N02 

fed ^l%i I 





SOs + HaO^H.SO, 

( Plant > 

bST*. f5Zli Of^^l i f;^?',^t1%C^'?r C^t^ C^t^ 



fsai— 

C'lt^'R 1 
^ Tr% ^I’T r.^f'^Tft^ 

1 'SOTN^ 

^ir I . 

® ^l%ni^ ^'p® 

5^1 ^ Tfi3[ c*rt'^ 'Q ’ft^ jrt«i{^^R4 

i ^ ^stf^ ^¥1 nt^r? fifcahr 

^ntwt^ ^*rr Rfeii 'Q 'sotR^ ^t'*?i'^ 

2f^tC?~'5 Rf^i s 

NaN0:, + H.jS0+ = NaHS 04 + HN0.^ 

?frl^ R«1 ^Rrai 

(Glover tower) ^sC*r 5^C^»r ^nc^, 

fw^ ’«rrc^ I ’TTC^ 

^t?rl ^wf€t i '«f% 

’^rt^ 'sit^rt^ ^*tc^ ctt^twi i c^Wtwi 

























( 65-68% ) ^Jtl%'® 'Q sTt^cttC^^- 

'«^jtj%® "sf’fi cH^ tsrNf^ c^- 

CGay-Lussac towci) ^'Q^1 I C?rf^®t^ 

f^iit«* ^Rrt'®l% i 

(i) ^^c?ft^ti:^ 1^%^® 

*Ttrf I 

(50'’—80'C) 

'artC^f^'Q 

(8) f^fen ^f&in ^«r^- 

’^i%^rtc‘i *rt5Tl^f^^ -2f^^ ^ ; *■ • . 

2HNO, + SO. - H 2 SO ,i -I- 2NO 2 

( 78%) c?rr^^ 

ci5>TW?f I 

’fjt^ f^at c?ft^t^ fw?l 

^5s>f^^5Tsf “Q 

fjf^l «ftc^ «ftc^ (2f^tf^^ I f^ferr^sT 5fTt% ■'«r-ifPic^^ ^ic«fi 

^’f *ft9rf^^flr?f 

*1^1^ <2fc^t(i^ I '« ^tcn^ *rt^1i:^j f^fH nf^sit'i ^ 

w >i>i¥-2fc^rt ^ziij ^55t^ ^ ^5sng 

^Ttr>fC^^ 65 68^ ^zm ^tC^ 1 

^<51^ ^1 ^ I 

.»\W?r nf^tc«t ’5jnfW%^ ^t-'5psrt®, srt^cttc^, 'srf%c^ « 

'arN '-ftcM ^ti%^ ^ \ 



^ ^i' "Q tshW ^ 

^’fRf csTf^ ’ft? ^jtf^ f^'f^ 

^ I 5rt!> ^jtR^ ^ftjp^-^fc^ti 

•rtf^C’Tt^®! ^f^¥l 

'Q I ’ItC’^^ ’Tt^tC^T C?ft^^ 

C2ff^^ ^ I 

{^) »vf»f 9^f^: ^®n ^ c^m %«r «fm 

440“—450"C 

^P\w\^ nf%«f^ ^1 

98% *it^f^^fw 

»rN^fw ^^‘^^ I n’ife^ 

2B0, + 02-2S0:, 

. 2 S 03 + 2H20=2H2S0, 

*^4-’1^? gltc^ ( Rotary 

Furnace ) ^tW cnt^tt^l ^1 I 

^ <2fOT C^'‘>^1Z^ 

c»m ^®n ^^1 so,-^ nf^'f^ I ^1 

%S^-iTC^^ '2(Ttf^’^ '?S^^’?l®l <2(C^ ^R:?[ ; 

c*i^c5T nt5 j^Pn 

(Blower) >it^1w ^ vQ 

^rt^ TO 425'C I t^<{ 

f^f^a ^ ^<f^ss 5 t1%:? 

cT^slOT ?fjtfB5T^^ ^«fl ^ 

( Grillo catalyst ) 'sflt^C^OT ^ 

^ 1 ^tn ^n so 2 >it^u It^-'sjirfeB 

2 SO 2 + Oo = 2 S 03 -QCals. 

«fc^i ’trt^ 575“C ^ >ec^ i 





^^'®1 ^fsi^l «ft^ 400“C-'il ^tf:*T I ^1 IWhi 



^*f-®T^f1%jl-^g?^3r- 

fBJ?5— 


£fm sOj^-^^ so^-ii i 

fw^i i^T'^51 TO I ^ citw-^r*?^ 

2fc^*r '^s-ft^i ’^3r ’^::? w¥\^ ’tti? ^sfitfro 

>rf%® ^ *rw^i 100 *Tf^ 

f^f^?n NSf%?W (Oleum) I =Ttt^tt?:^i{, 

2rff% Tfit^irom ^ ^mi%F 

^ I { Plant ) ffe (St^ff^r^ I 

^«1 1 '«'©^ W< i' 

’^^srr^ 338'C I OT^rfftw 








c^it^ 'Q ^®t*r 

I wtmc^ ■sf^^t ^'\ fel 

^Itf^ 1?^ I r^1 W.^^ ^f^'<® 

^?r?( i 

H,S04, H 3 O ; HoSO„ 2H,0 <ilT^ H 0 SO 4 , 4H,0 
?fi% 

'Q nift^ 

c¥c^ 1 ^«ri, ^ '»nrtf^, 

( starch ) fsR, 

'^U— 

C,,H.,,0,, ) + H3S0, = (H,S0, + 11H,0) + 12C 

• 

"srrtf^ 1%^tf%v5 5^^: ■^. 
2H,SO, =2H ,0 +2SO, 4 O, 

^niicn fei ^f^i 1 1 c^ «rt^c^ 

^1%^ nlr?r 1 

v£)^fg f^’sptfr ^ 5i^=t ?r^ 

I CTO C^tfesi {Na«S04') 4l^f& 'Q CJ^tf^^rsF 

(NaHSO.) I 

'sr^^ f^fefl I >it^rt^*i 

'Q TT" J?CT?r >Tf^ 

^fSTC^? ^C^r I 

^ts,^>11 '«’tT5 

t 

Mg+H=SO, =MgSO.+H2 
Cu+2H.SOj|=CuSOj +2H,0+S0, 







^ (7^ ^’Rr f^f^in ^f%¥i 

^ Vtc^ I 

NaCl + H.SO^ =NaHSO. +HC1 

KNOa^ H2S04=KHS04 + HN 03 

c^ c^ ^1 5T?.c^n ^1 tR[ 5111 'srrff^c^ 

*rfet«i c^m 1%>T^1%?r nf^Ffw i '« 'sritf^ns 

Tv, ^2IT, fr’^Ff^T, '?Rff% I ^1l5[tf5RR 

'Q TTf^fro =?*rt? TipJTRs^ 5Tt^T >rRR?f'8 ^‘^Tff^ 

I Storage battery) ^ 

cnt*asT ^1 ^ nir^rtei i ^ 

^*rhR?R f^ferRr ■sn'^^ 'srtc^ i 

( Sulphate ) S '^rt'tf^T ^’Rs^ 

h,so 4 I '2rf^^*Rh 

I ^t^C5tC^^-TOt‘a5 ^"^1 c^ ^1^®! '5f^^ 

^ I ^ti:^tc^iT-’R5rtt5 '^^rf^Tl’^fir 

(R ^®i ^ 

^RT i CW, n^lR^ ( KHSO 4 ) I 

«lt^^ nTTT^, itRl 
C^ SRet nt'Q^I Tt^ ^1 ; CW, 

>rt«TR'^ ( MgSO^ ) I 

lR?:gt^ n«5if^5T^5 

^tw: 

(i) *rh®^ c^lR mz^ *Tf|^ 

'srrf%^ f^jijRNr s c^s^ - - 

ZnO+H.SO* “ZnSO^ + H«0 
Ca(OH), + H,S 04 = CaSO*+2HaO 
NaaCOs + HeSOi ■= NagSOi+ ^1204-002 
NaCl 4 H 2 SO 4 = Na 2 SO 4 +2HC1 

( ) 

FeS+HgSO* - FeSO^ + HgS 



(^) 'siTtf^^ f^felt^ I • . , 

(^) >ft«rt^'l ^^1, 'Sfjt^CSTPRR, C^H ^Q 

Mg + HoSO.,- MgS 04 +H, 

('^r) nt^w, ^fk^ #5? -stT^ 5^t»rf^fw 

l^fei-hr; 

CU+2H2SO4- CUSO4+2H2O+SO2 

c^t^T ^Tt^c^cir^ 1 ^t^'i ^ ^J5t«rT 

^¥1 <irtc^ : 

Pb',N0,,), + H,S04=PbS04+2HN03 

JIT i 

(8) C^P'R C^t^T K\^^ ( Ore) C^ ^ 

■wtf%^ ^%1 ^t^tfw’fr,^ »lt^c^c^ I 

®f^f%i!:^ ■^ f^l ^1 ifl^ 1%!^^^ (Blue vitriol) (CUSO4, SHgO), 

^ (Green vitriol) (FeS04, 7H2O) 'Q ^ ^ CT5 

(White vitriol) {ZnS04, 7HoO) "?rw^ I 

'^«1 ? ^tl, C^)^, C^tTTt^ '5r^-f^ 

3f|-Fj I i fV’^ 

PbSO^, BaS0 4 ^ SrSO^ W.^ I CaS04 '6 Hg,S04 ^• 

■^5it3r ’ff%^itT:"! I »TW c^^rrfn^ ^tTT 1 

C^tI%?T^, *f^tf^1PT'« ^TtC^f^'?T3T >f i^C¥C§^ ^ I 

^f%C^ few ^ I C^Hj, 

cwt^ ^l%r5T 

AgoS04'=^ 2Ag + S0o + 02 
2Alo(S04)3'=2Al203 + 6S02 + 303 
2FeS04=Fe208 + S03 + S02 
C^RpI ^ ^IT I 



i w 

^ >rl'SCT^ (Double salt) I 

K.SO^, AU(SO*)», 24H,0 

f%v^l c^t^ C^R¥31 ^1 

m fwc^T >rfTj c^l%^ I 

( Alum ) s w^f^fk ^1 "STTt^t^J 

1^1 24 c^tf^ 

5?6i%f% ^z^ I >it«ft^'( ^scw 

AaSO^, 62(504)3, 24H3O i ^^rtz^ A--<[ ^1^1 K\^ Ti 

( Na, K, NH 4 ) '« B-^ { Al, Cr, Fe ) 

-^U I ■’ «• 

*' ’c^5T 7i\ 

CTO KaS04,Fe2(S0j3, 24HoO 
’sfrtsTt’^ ^1 ¥^nr ^ 1 f¥^ 1^-cTf#r 
5r( l|%c^ c^ ^^z^ ^tc^ I CTO "f^tfro ti 

*t^ "sot^ ^1 ^UU<=\ ^]t^3l Ti Tt^OT 'q^f%f^ 

^51—KaSOi.Al.,(50, )3,24H20 1 
' 'SirWsT ^ (K2S04,Al2(S04)3,24H20 I 

(2f^f^s Wt^ (A12032H120) iTfW 

lOOX 60% ^tsTr^F®f%^ 

jrRr^Ft^ 

^ I c^t^f ^T~ 

^f%^i nc^ ^tsi '41%^ c^t^RTt^tr^ 

new I 

'®®l s #f%ft ni nt«ftn“! ^jt^it^ 

*nft< I I 



<8ii 


* I 

2 f*r?;^ '« < Caiico- 

Printings ) (Mordant) W.'^. FfW^I ^ 

'« ^ I »lPlt3) ( Styptic ' 

?r^rr?f ^srtc^ I 

^rfswtc^srcfes ^ ( Sulphuretted: 

hydrogen or Hydrogen sulphide ) 

»r*C^, HgS I 9^^, 34 I 

. WTf*! “ "sitCinrf^ ^T177T v9 (T^tJT C^t^ 

( Sulphurous ) i 

V^] ^^’Ta^?'T^1 vrtPJi I ’f5l 

lilt I 

^^-CTt^CeT tV|: ( Ferrous sulphide ) 

TfC5r:5T^ 1%^ T5t^l I CW^P\ 

'« >rc«fT 5ic«fT f^feri 

FeS ^ H,SO, - FeSO, + HoS. 

^1 ^cn’SFi ^tft ^r^i ’tJPT 'sfta 

5T’?nfh5 I ’ff^>iti:®i ^\ ^r.<\ t^i if^zw 

*tf^i:^ ^n?‘r?r '^fkus i 

<2r«^ ^ci> i t^tc^ 

'51^^ ) n1%5itc«t 

’Itc^ I %fj- 

P.,Or, 1 

antimony 

Sulphide —^Tt1%5[fs( Jit^T^t^ ) a ’TTl? 

^fkos ^ I ^c«fT f^f-?Rt?i ^ 

^*fa I 


SbaSa + 6HC1 = 2SbCl., + SHgS 







^ "^^1 Urc^ 

‘PoO., ^ '€ ^'s5j^ ^l ^ I 

'^«l; ’Tt^Tfc^ct^ •si^^ 

1%t^ ’(TT^ 1 Thstw '2ftt?7ni 

c^ nf%5jtc«i if^«i ^%5T ’!®^’SF«rt's> nc^ I 

^1 STl Wl^ I Thstc^l ^) R%^IR =ft^ f%^1 ^ 

■‘‘Jf^ I Tf^rm ^f^Tt*! '« w5f ^ 

2 HOS+ 00 - 2 S+ 2 H 20 . 
f%s^| ^t^l 

2H2S+2O2 =2Ho0 + 2S02 

[ s >it^^c^ci?^ ^ttc^i:^i:sr?r ’it^ 

'2fcT*r nt& f^rf%i ^rlii; ^ 

'<3!^:^^ '^fccTn *rf^c^ c?^ i 

0^?:^ xil' ^rit^ so23H.^o 

'^'«^’ra I ] 

[ ^ft^l s 

2 H 2 S+O,- 2H,,0+2S 

[^) t^i 'Q iRc^ 

^<!.’fg ^i*Tn I 

2H2S+S0, = 3S+2H.,0 

'ii^^ >iTWt?:^ru^ 

^f%^i wt?r?r?f ’ftci 'snr^^n cw^1 ^U 1 

(’T) ^r.5!tc=STcq?i ^1^11%^tf%^ R^?Kn 
'Q ^'vng ^ i c^f^ H 2 S 

'srrtf^ '«f^^cT<i ’ftnr 

'Sfwn nc^ I 


Br2 4-H3S = S + 2HBr 





(^) ■%! tfrf^ 'fNtf^, 

l2+HaS=S+2Hr 

(«) c^l%^ ifcw Ff^ 

C^^tt'S f^tf^ ■pttc^CaFtf^ 

^ ''Q ^ I 

2FeCl»+ H, S=2FeCl, + 2HC1 + S 
, (^^) c’tM^ 

fm ^1 Ftf%^ 

>Tt^?:^^, 'sfjtsrt^t’T 's ^-^sng \ 

2KMn0, + 3H,S04+5H,S = K.3S0\ + 2MnS0,4 8H,0 + 5S 

K2Cr,07 + 4H,S0,+3H.,S = K,S04 + Cr,(S0,)3 + 7H20+3S] 
5Tt5F?1w%^ ^l% ^ fwtfl '‘sr'hr 

I l^'l ‘3 ^j<, ^ i 

5R'rf:¥ ^ i 

fTTtFt^ f^^-T r^i r-f>\ ■•^pf%?;eT 

»nT«r^ <«rtc^ ^ 

NaOH+HoS = NaHS+HoO 
2Na0H+H,S = Na2S+2H20 

f^f%g f^fTil f^*fffl<<'v® 

i c^TTfs^^, Q 

'srrtc^f^^si f%9 «(t^ =rc? 

^ *rt^^ f%g i 

CuSO, + H2S = CuS ( ^ ) + H2S04 
Pb(N 03 ) 2 +H 3 S = PbS ( ^ )+ 2 HN 03 
2AsCl3 + 3H2S = As2S3 ( ^ ) + 6HCl 
2SbCl3+3HoS=Sb,S8 (wsm ) + 6HCl 
FeSOi + HaS - FeS ( ) + H2SOf 

ZnS 04 + H2S = ZnS ( »iPrl )+H2S04 

CaCU + HaS = CaS ( )+2HC1 





^8S 


'sfTif^rc^ 15^%^ ^ i 

^^Tl, '« >rlwf^^ I ’fc^ TO '« 

y?r srt i '®ftTt^ >rt^?Ft^'® T5rTlTrsrtf^^^ cwt^t^ 

T'Q^tir ^ ^ I 

( Reagent) 

(?t7TTt^ n *ft^ f^ 1 %^ 'Q w\, 

'srrfl^^ '^Tjtrsitf^iR 'Q 

5TtwiT?f?;^^ ^'^'N'!!r<ri^ 

(i) cw\^ c^t^T f^^’srf^fn^ «ri^ 

5Rt^ I (PIW «ft^ oT^®f^ 35ir^1[ r®^< fW¥t 

HoS '-trrl-f^^ TO ^'« TO ^%^- 

( 3 Ptfw ^itPlP® NH^ClNHiOH^ 

^rt^r® c^ «T'^®ff^ w^?1ir i c^i^^’i' c^t^ ^c*r^ HCl 

5)^c® H ,S ^Pri ^f? jficjjipf^vb ’«r?f?1%?f Tf^.'® 

TOr c^ ^*ff5 I 

>rt^ 1 r^ 1 %f%i c^%r® ^■?ri '•S' 

(NS) *rTO^ I C^5[iT Na. K 

'Q NH 4 war Zn, Mn, 

"s fflfrwc^ TOwt^^ n£i^' NH^Ci'« NH 4 OH ^*rBff%c^ 

w:^ 'wTOt f%^ HCl n£)^ irf«fT?:^ ^ ^%*r «iw caf%r® 

Ca, t^f>nr3i ^8 w^ NH 4 CI ^ NH 4 OH, 

HCl ^t«fK5[ wc^ c 2 l%c^ Cu, 

Pb, As, Sb TOTO® HCl«il? ^nf^f%r ®'8 WC5T 

'«nTO C3^%r® wt5T c*?'*3^ 1 ^^t* ^ 

wc^ ^ "9 TO"^ f^af nt^Tl TO ^TO ^ < skw ^ 
'6 TOl HCl TO1 ^?l5F^ wflfin ®tTO HaS TORIi 



CuS t(^ Tii^t-i ^ I' 

^n\ ^Tm '« ’rfec^ nh^ci ^e nh^oh at^r 

^^1 HaS ^^\^^^ ^'tllC^ *rf?l ZnS ^ I 

T^OT ’ICM ^^isn 

■W\‘^im |r?pr^l >i“s’»<U*f I 

<2rtlart9rl 

• • 

^ I '2|<pf^^- ®i^'3tii ^J"S c^f^l >IT5 t '2t^f%?f 5^ »|«tl- 

^‘fsii I 

? I sif’l « ^^r-si •awt’l f¥ ’’»! I 

'51 f¥ r<F >rf5i?Fr‘u >2?^^ ^rs 

8 I JiT*1^f| ®I^-«ifli^C®fl '^ft'^r’IT"^ ’l^f^ ^t*i1 '4^ I ^?r<I mH '®*l 'S 

Sicgf-Sl JT^C^fi ^^’R ^T^l >T^C’4C*t fw< I 
4 I f=lCilf^ C'^ai'ef*^C'5 f^f^l 41651 4TC^ : 

(4) <£i^^n H2S SO2 ®*X'P 4fr5C»I 

(4) C4lf®54 4f154Rlfei5 B!*ft5 ®C45 ff*51 BO2 5Tfi^^ ; 

(4) ^^rf»f55i 4r53iif3riRC^5 er«T!513^5 f^®5 fi^si SO2 Tf^i:®!; 

(4) ca'lf^c'r^ *lf5^ SO2 4ftf^CPI , 

(«) «f*lf^5S' 'flTp *1T»I 'flTflfTH SO2 44 f®^4 4Tf^ j 
'!» I 01*2' « 802 44 14484 f^urfl 4C4I JJIC^W ff 1}T?1 4^4=^ 4Jt4]1 4^4 I 
1 I »!r*lf«l^f44i‘ «lTTr45 fl^f%4 C4 C4 f';f3f4l 4|6?l1 4K4f ^R1 4^^444 

^4?'® 4^4 I 4^ 44if^4 4^^« l44<*l ^4 | 

► I 4mf^®f4^ «lJTt45 -£f^f®4 4«4'C4 4*141 ■?P4 I 

a I 4mf^^f4-'f «IJlfe4 >2(414 >21414 '53‘l « 4jT44lf44!’ '21C4f4 »'4C^ 4r5l «tT4 f*l4 1 
s« 1 C^5{^cai-1f4 4 RC*f’& 4C*1 ? 4Tp 114'5 21^1^4 f4f%4 44if^ 4^1 T4 I f4f®S 

4rPi:TfC$4 414141 '91 4^C4i 4R1 «fR I 

I «(jTPif4 41 ^^r4Ff4 45-1^1^4^ 4Ci1 ? 454154 4'^f4 ifPTC® 4R1 4JV14 ®141 f^l^lR 

^1 44 ? ^414 4I14^lf4T •2tt4R ? 

I 4mfW^5 ^1|C§1C8}4 r^^rC4 44l’Ft’lt:4 -21^^ 44l 44 ? ^4l4 «W4 >2t*i:4 

^*1®!^ 4«vC4'C*1 4^41 ■^4 I • 

‘.'5 1 f% 4T141R H2S 44^15 ^JII'SR^ r44ff44^4iC4 44l4'PlTC4 414%« ? 




•rff « «wt^ (3itc9R( '®i:*f? W«tsl; ’i^c^ 's 

f^rf%a^1 <*rt^t5r <2f?fi^'®: 

I '^t^f '^it^rtwr 

1 C^ 'Q«l ^ C3!rt^ 

cwt^ c^ csiWr j 'srTrr^ 'srTc^^, 'srrr^^ 

fi(%f^ ^cwf5 c^fk^ 02t^ '^'f^ fwri^ i *rt^^s^ i 

^ar 1%C5 'Q ^^»!lTfar 

<?iW'©c*t 3 


i I ntw a ^ art 3r «rt 
5rt^ft?t«i ‘«rtr^ i 

^ I c>itf^im, n^tlro, 

«rf^ t%n 'SHtiftti) <rti^ *it*rt^‘r$! 
I 

'SI ^srksrt^ 


• 81 cTt^ "I'q* 2 RT 


9t7t^, ^ifsr 'S lil^ 

vttf^c^ OT'^n I 
I ^ I 5t ^ wt«rkr'k5; 

! ^sr i 


« I >it«rkt‘t^: 

^«i srt^ i f¥« 'srt’Ttt^ ^ 
^5rrnrrf%=r 

<2tf^ <snVt^ 'Q ’tjkr* 

«i vat cJik^^ 

=rr^i ,. ... 


<• 'I 





^Sb- 


^ I 

^‘^i{ I 

■f^ferfrr !?r^«i ^ i 

8 I C*ri1^^, '‘lW%^ i2fff% 

«ft^ 

c^’^ >[l^ c^tsT aY’f 

^ 5^1 I 


3J^«l 

^itlR ^^ntTfS( I 

'21’®NS I 

^srtgr TO i 

's i I 

8 I 

«TTt^ 1 %-^ n£^^ C^'t’t ^ 

TO I 


4 1 ^ ®rt ^ ^ ^ 


4 I 


^jm 


sflfg ejffe^ ?ii*l 

^<, ?17tf6sR «rr^^ ejf f^c^ ^spg^ 

’^rtfro or^i ^ i ^*i ^^“*r 

N8 ^stTO «1^-'«r®tt^ ’®t^t?ri 

4rtl%c^ sri I 

*rf5i¥%, s(t^?^, csFlift^^. 

c3fW^, "fptc^y '2rff^ c^’f to 'sr^-f^c^' 

^RTiR ^!Ff^<tt^ I cmy c»jTfew '« 

'e TO^ii^ TO,' int ^twf^i i»T—crw^, wrrot to.» 

iwn—^spHt^, Ttw5i^ 's TO, cJj-Hit*^ 

>8 1%%# TO, ®W-c^t=r c^ 






«cn ciftjf■—^5Ka(^ «?K*r i 

^ ws ’^ifSw ^1 C Minctal ) 

«ft« c’Tcttfro 'Q wrtJ^ ^ ^ i 
c^ 3!^ 5rr^^s(3F ^’rrcTf c^ irt^ f^»R^ 

(?^ (Ore) ^C9! \ CTO C«r^f^ ^1 

fH?rt^f5^, (FeSa) ^rf^ 3^c^ ^1 c^ftc^^ ^srr^^ src? j 

=n I «rt^^ Tff^, 5rrf5 ^ c^sf isn ^ 

^ f5[f^ «rrc^ I TOI ^TOJC^P «r|^^-inPI (Gangue) 

I 


sff^ f^WCR ?J^ ftfea ajfarai 

•rt^ Pl»t,"iw ( ^ (Crushingl, ( «r) «re»tt« ^fgPHrt 

(Concenft-ation), ( (Calcination^, (’if) ^-«rft|«i 

^ ^«1 (Roasting) 3l^s («) (Smelting)—^ ^ ^SpfVn 

«ff^ ^s(^FTO ^ I 

(^s *(1^ 

"spirr^ nt'<3^ ^ i f^f^i 

'Sr^t^ ^^^1 (Crushing machine) ’Stfwl 

f%g »rf^c^rr ^^1 ^T'Qirt ^ i 

i£i^ c^ <?rtc^ a ^ f^t*rw »Rrr»if? 

WT ( > ) (Gravity) ^?Il, ( ^ 

( Oil flotation) 

(i) ^^\^Psw ^sTt^-^pi 'Sift A ’am 

«r^rtc^ ^ Rt^fii|fg< 

^ ^srr^CTR 

I ' ., ' * ^ 







c^5( %*Pr c^car »iKtc^ 

(Magnetic) mar^ ^ ^ t Cm TK'R 
^ Wl'^ I 

(v5) >e ^?Fr?r fSitar "sTf^ "srMw 

5Tf^ ^nc^^lStfi 'srfiJT 'Q ^ t%f^!n ’rf^^n ‘^rtw i 

(^) S 'srhpfwc^ =Tl ^ T^®tT?T 

1 c*rrfw m ^ ^3^ 

^sT’wrr R ^ 'Q ^t’Ti RI ■ 

(^) '$H-^®1 Ti ^R«l s 5ri ^^stPf ^w?i: 

'sr^ I c^, c‘m\^ 

^wf ^Ttft <(t®^ 

(^) I 'sf^ c^ Pr'sttsr^ (Flux) »r^ 

( Furnace ) n^T%t?r =rt^ 1 ^sThR-’ai^T 

<ft^cs! (Slag) ’f1%®f^ ^ ‘iiT'. *rt^ yffro 

i 

«ft^ f^vKc5( 

^KJ (i) ♦lifft^ jft 

( Reverberatory 
Furnace)(^) 
gft (Blast Furnace) 

•sr^rrsT \ 

(»*««* fits 

«ii ^ ^ ^ If “1 

(. Hearth ) 

^ ^P ng H fwt*! ft^ tfea-s« 





I ^(.»tc«t f^sftsRir ^14 

^^ c.>fi ’«rs»r I (?r^rtw c^Pt^ ^fit^ cHW^ ^ i 

NQ (2ff^fin5 15 ^ ^■STCifC^ 

f^Rt «rtc^ 1 ■ 

(^) ^ i ^ ^ ^’"'ttc^ia ^ 1 

afW I Ttflr^ 

( Cup and Cone arrangement ) 
p[ Ti ^ ^ wi ’rt^ 1 

^ ^finn ^tf5^ ^<fT *« 1%ftw fet CW'Q^ ^ 

3(c?fj cwi ^ I 'e »i^-wf^ fro ^f5 
f^‘^3i-=T5T <*rTc^ f^ f»\i>c-si^ 'tfl »fTt>rr^- 







sitffra ^rtg^ 


fSa__«i9 

ci^ ^ I ^srcW^ c^it^i I ^5TOc«r^ 

*(1:®!^ (Tuyeres—’TtTl'C^ ^rt^t*T FfC^T 
t%^ <2fc^ ^ I" ^cjfin ^ ^ 1 ^ 1 

^nOT t^ f^ 9tf^ ^-^i®T tr% 4te %f f^ sffin® 

^‘ii^g#h[5WtI 







■<rt^ *1^ t c^ ^rt^ l^wW^ 

^5t5^ TOT ^stTf^ ^2rff% ^T?r i 

^ flrvHiST »rirm f^fs ^ :— 

(3p) z f^^®i nif% ^fe5 

^ I (/?Pt^-^5f1 ■'6 ^llR^ <?^T5RC®f 

^i7W$ ^ I CTO ^’TN '€^ »f1%^ fi[»rttiii ^nc^% 

ja*rc^ ^n ^1%^ '^u *rt'Q^ : 

Cu04-C=»Cu+C0 
Ccft^'e n^i1%c^ f5F^5tf»r^ ^ : 

FeoOs + 3C^2Fc4’3CO 
Fe aO 3 + 3CO = 2F(? + 3CO , 

(Vr^ c^ c*p?:3i '5frf^5f^f^3Tf< f^t?f^^c*t ^ I 

^t^-f?^«l ( Thermit ) n^1% ^.»T I 

Cr..O, + 2Al=2Cr+Al20, 

SFMsrltc^ (cryolite) 

^1%1 ^sMc^ ^?rl ^; 

2 A1 bO s *= 4 A1+ 3 O 2 

(«t) ^ ^rt^pist^ ^5rM%?p 

ZnCOa = ZnO+COB 
2ZnS + 30 3 - 2ZiiO+2S0 2 

ZnO+C 5 ® Zn+CO 

^ ’frtC^Rt:^ (Cialem -Pbs' ^*f 

2PbS+30, 2PbO+^ 2 
Pt^+a04«*Pb^4 

2PbO+^PbS*3Pb+:SO, . 4* P^bS?^Pij4*2|$Oi . 



41^ ( Self-reduction ) f .5|?*rhr «jt^ 

<Copper Glance) : 


2Cii„S+30,=2Cu,0+2S0« 

Cu3S-t-2Cu0 = 4Cu+S02 

^ yr.^ I 

HgS-hOs — Hg-hSOo 

* {^) (3Ff^® opt^^OT ^t?n 

f^tf^ ^ s 


2 NaCl = 2Na + a3 

t c^ ’fertc^ 

^0 csf^u^jir ^^ii ^t^rtc^ i >4^ ^rtc^r 

9®i I 

^5tf^-?W?lf^ (Electro chemical Series) : "si^OtOT 

i'SB ’jihi csfk^^ cTt^rst?! ^rs^tw <2f»K«f ^ 

a 'B <1^ (Electro positive) j 

t^lOT nlWt’r 

I ^55t5r 

(Electro negative) j 

"srhR 'Sfw «R«f^ i f%3 f%a ork^i^ <£i^ 

'Q 5K*i ^rt^n ‘ilTN 

"si^^itGr '9 csfl^rfTf^tt^ ^ nttirs car%^^ ^ 
tWc^ c^tm ^ I ’Ri’jW *t1jni ^cTiTjfe 

orVit^s 'arm ^«^ntw5r 

(Despendin^ order) »rf^ ^ I , 



^ whrsr 




K 
Ca 
Na 
Mg 
A1 
Mn 
Zn 
Cr 
Fe 
Sn 
Pb 
H, 

Cu 
Hg 
Ag 
Au 
Pt 

( Relative ) 

^TfaFWf^ nfetw I »rr?d^ cwt^ -5^% ^ . 

^=rlir ^!W?r c^t^r ^1 ^^c^trw=i c^’t 

(i) 'srhR ^^ntw5( 'Sf^«r®t^ (2tf% 

^“> ^lTitw?[ I cw~ 

^strt^f^l^ ^<, ^iRi«i '6 ci^%5f 

*flr?r, f%^ csTh?^^ 'snsTt’^^c^ f^ttw ®rtr?r =fl i 

"srt^ '*ijI'^Wh^ ^f^-irf*rhr1^ nftr:^ 

sot’fPi^ipR ^ Tim Ir^tlro 

^ m 1 *rto ^t^if^fTOsnr 

5ti?lT TCT mrtOT aRn: Ttm 

I ’ r ' 

, mm iT%iiw I 

W mtr cmr «rti5 m m^c^tcTT^^ 




Fa 

Cl, 

Br, 

I 

Oa 

S 

P 

Na 

B 

C 





itt 

^^r*! rf^ -(srf^Tt’TiT tot *^^trsr 

I 

c^ ntirsT c^ ^ (r?rtc<tT?f ^*rr?r «*ft^ 

^?W^1 ^«»rtTO ^*11^ *rt5Ti:?pc^ wIts^ f>iwtir 

5rt^&ci>< arc^ c^ftcTO ^srfrc^ ntc^ i 

Fe+ Cu^+lSOj) = Fe++(SOl) + Cu 
, . Zn+2Ag+(NO;) = Zn++(NO^)2+2Ag. 

^ ^ '5nrt%^ ^ 

^ «rf^ Tin tt \ 

1%T Ttn 'Sff^tf^ ^ n I ^Tt%^ 

»lfT^ ^ nrlT 

'SfT'W^ ^ j nf^-nrhrR^ Tfrnr nrtr TtwT ^nr i 
vi)^ fifTT®! |tc>Rf TCT ^ 'e cT^ ;?OT faRtr ^sfTwJ 

5tT nt5[ 1 cT^ 'Q cTtf^ fen 

Ti%i !Sft^ ar^%T t 

’«rTl1%^^ arm »rf^ ^trtm Iwnr i 

2H.O+2Na = 2NaOH+H. 

2HCl+2K = 2Ka+H2 

Tto cTtf^m ^ncT ^tTtr 

^ T^nr "atTtr ^nc^ TT*«fT^ '*>^15 «2fc®!’*r ^ i 

T^«l TTf^fro Ttsr fed ^fel TtCT^ I Tit^fcrfeT 

^ 'Srl'ir ^i9T%T T'QnU »rtTtT«l ^ ^fm 

fe« ^1 Al, Zn, Fe, Sn <2nf1% <ft^ 1fet ^f^Tl 

^ T 'a|Hl^® Ha I 

Mg+HaO = MgO-fHa 

HCi HeSO^^ ^ TOT Tfe ^Ttn 'sm^mm fed 

^rfrn T T «TT«I 'e Ha ^«sTtWT TO I 

wrtrm nf^ frfei Kt^ felt Itfe TdsT ^ ^ 
fe fe *nrt< tt I fe ’»r«rrfer - ttctt 

«l1C^t5Tl <2fTO tn ftfS T^TtC^ 







Fe, Ni, Ag, Au Pt ^CJf C^ 

(NaOH) ^ ^sitsiPN I Zn, A1 Sn C*lW^. ^scm 
^%1 ^£1^ CBt^ 5[^«| '« Ha I 

Zn4-2NaOH=Na2ZnOa + H2 

'( CTtf^ ) 

2 A1 + 2NaOH+2H 2 O = 2Na AlO a + 3H a 

( 'SfTt^fcn? ) 

f • 

csFtf^^r^ *rf^ «rh^ f^fen cipt^tt^ 

stOT *1^ c?Ft%‘nr 

51^^? (Alloys) l %t T1 *T’N5Tir 

I «rr^^ 

t^Qi i .£i^ 

’»f^ f%S( «rf^?[ 'il^FCSf ^f^^-nfwt5T ( Electro-dcV>osit ) ^1 
^Tn FT’T Tt^1 »I19r?r 

^Trt'« ^ ^ I 

TO '« '91^1 '2fTi^ 

^5^1 ^tc’^rtc^ ^'s »fv^ 

?rt^ ( Bras>' \ I 

^’ft^tsi'^1% (i) ^1^5? (^) 

n^r’^OT TOcn {^) 

v£}^fS ^ntwtc5(^ wf^ iwTO’T <*rtf%r® ntra i 

<ft^ Gsr^CCBT '6 <2f5Ttt®1 <Tf?r 'ilTs 

^ 'Q ft»r ntii i ^c*f^ t?rW^ ^r® 

sn s?tsn •TOtro ^w® 

I c^lnj ^ffwi sitsrtwc^ Wl» 

'e ansf®:^ » nit ^^tif ’^fw'^ n^^f® (Qaali- 

tative Cot«position ) « mti9f^lTt 







( 


J}»:^ «f|^ 

j ^rTfipp 

^Thfi^tfw’finit’f 

i 1 f*r 3 ^ (Brass) 

^ « Wl 

5rt^it^*r Tf^*T3r, 
nt^, ii^, c^tTsI^ 

^ 1 ^1 (Bell metal) 

n 

^ '« ^•> (Tin) 

’f^fir?[ srWT^*f 
naftf^ 1 

1 (Bronze) 

^ 'Q Tt's ( ’Tt^tST 

nf^*! m\ 'Q ) 

^:g't, '«=rtsi1 

8 1 witter f»r?r^ 

(German silver) 



« 1 

( Duralumin) 

« 

^jt’twlro >0 5^rt?rtf^ 

1 

(Dirigible), (Rt^ 

5(1®^ (Trnck) Gl^- 

'b 1 ^5T 

(Common solder) 

'Q ^1 


1 «rr^ 

(Type metal) 




b-! ( Alloy steels ): ~5rr«ft?[«l *l%5 ^rT^rt^ 

f^c^sT, cai^fro, wlT?d%^, 

f^1%? ^ ^ I »iw 

srkt 

^r®rw I ^cwf5 fro®! *nr c*r^^ ^ : 






JTx^^’nrc^sTt^i 

OTfti5^=rr3(, 

'®«l 


:> 1 

captfro 

m 'e ^(fm 


(Stainless steel) 


(Sffrot^ 


: 



(2r ^ ^ 1 

^ 1 

* 1 


5(t ^rf ^ ^fttfir^ 

(Nickel steel) 



’Flrti 



(Highly elastic 




& ductile^ 





f ai 

(Manga- 



ftp'll 

nese sj:eel ) 




81 

' 1 

(i4%) 



(Duriron) 

1 

^c?rrft 

•tl3i fjrttC'l 1 


wfsrw 

i I iff^ ^8 ^ift^ C5\c»ni ’®5if^ <Tr«f^j >ric% «ftsr I 

^ I <ft5 fV w*t «ff«j^^T5t ^ iT^cw ?r*f^ Tu I 

I 5?Tr^ii ^- 

^fsw, ^ 1 

• I f^nrr^ 'Stit^fr'sfSr ift's :— 

(^) (^) '5'3flT?l*li H ^*t-«Ft^‘I « («) I 

«I t^f%y «rt^ fswHw (T >f*ra «wt^; fs 'S 

«T^lWC*l ^4»i1 I 

♦ 4 «ff^-fT*mff^ »ftf« ^fftc^ ^ ^ »nt ’Ttftc^i 

f^rw «i%cflR, mn «’rr»ifWr^ 'njrto^f mm t^%i 

TO w f¥»in TOfcwv «rf^?tt^ fir toi fff i 

^1 TrfTciF ^ ? tV«TCf TOffwW 5rT*rTft«: W5 fir I ^itliw 

e 1 jmtffT TOtiff stftiB TOWJtf ffcf ftfl TO fii<r r 



!5r«at5 

C’ltiwi ^tai 

( Sodium ) 

Na I 'Q^, 23 I 

s|1 I f%^ nr^3ltC*l 

^'< 3^1 !— 

. (i) C^\^m'^ (NaCl) ^’SF ^cn ^ 'Q 

( Rock salt ) ’tt'«in 1 

(^) f^f%-cWl (Chili Salt-petre) sit^cS^ (Nal^Og) 

f^, <2f^ Fff^«i fSfl=f '?tw[ nt'«iil I 

('=») 5^t%tf5 nt'Q^i m \ 

(s) c^t^t’fl ( Borax, NasB 407 , IGHgO ), ( Tincal) 

^IKC®, 'S nt-QIll Ttlf I 

fi^^p|*f5(; ?n®5rlC^ (>) (Castner) ^ff^ (?nf®W 

(NaOH) v£|Ts (^) ( Downs ) 

CTtfe^5{ OFt'Slt^C^^ 

?jt5 I 

(i) ^t^5!t?r •• ^T\l^ '^Ts f^m 

^ I 

NaOH?^Na++OH- 

Na-" ^itlR «(tPpTt^lt<5 

Na-^ + e=Na 

^ OH' ^csrt® ^nil ^ ^Pnrr^tw 

OH-=OH+e 



¥f«rrf3r^ 

Ftf^fS OH ^^3f f^f^TTl ?Ff^?f1 ^5T 'Q 



fig— 1 « 


40H=2Hs0+05 

g|^C7 Ss.'lg sfcsf? ^•*f ?Pjft«ft® 

^Jt« ( Diffused ) ^f| ®«,'t5 

^Jtc*«ftc^ (?IT1%^C3I?( >Tf^^ 

^t^C^C'^ST'Q IR I 

^ 4 

2Na+2H30=2Na0H+H2 
( f^n~^t ) NaOH Tf^rtliil 

(^) 

803°C 1 

NaCl '<3 Cl 2 'ST'®!^ 

’*f-tf)‘ (Corrosive) ^<5sn^ 


ifl I c»i^w 

i CaClaf^nt^^l NaCl- 
620—650X«i|^ 

I 

c^rl^ *ftc3i (f^ai—1^) 

'«oU^ wi 

NaCl^CaCla^^ f^et 

^ J ft^V 

<2rTr^l5tft^* ^f^CSf NaCl 



ffeai—•I'b 


c^iTfei^ 'Q ^rrcj^tc^ cig 






































NaCl^Na^+Cl- 
Na'*'+e = Na 
Cl'-Cl+c 
Cl+Cl-Cl, 

Na 'e Clg ^nl%nr ^ i 

* M «rt^ I ^ 

TO a ^ Thi I ^ 

srg^ i >tt«rf^*l ^ sn i 

^ ThstOT 'srff^Thrfis ^ nc^ i 

Og^ ^ COg ^1 m'*ti ’®rW^ jj? 

(film) nf^ Thr I ‘iit ^ fmm 

^ ^c<?[ ^ tifeiii 

’^rtc^ TO NaaO 'G Na^Oa <il^ fet ^ I 

^Na+02 = 2Na20 j 2Na + 03 = Naa02 
TO^ f^fen NaOH 'e Ha I 

2Na+2H aO=2NaOH+H« 

2Na+2Ha e= 2NftCl+H, 

'TOtii ^ crrfe'f^ »rvMc4 

2Na+Cl^»2Naa 







2Na+2NHs=2NaNHa + Ha 

«lC?it^s (TTffw (Titfw »rhrW^ 

^ ^ I ^ 'Q c^ 

^ 5I“>CTO®r€ ^irt^ l (Amalgam- 

solution of a metal in mercury ) f^t^4^C*r ^ I (Plitf^TR 

(?Trfel*J ^ (p^ ( NaOH ) t (Tftf^lf^ 

■ (i) ^f^v^ncsfn®! *r^t% 

{ Electrolytic Process ) 'Q (^) ( Lime method ) I , 

(i) < Kellner-Solvay ) 

»tlife S—< 2 (Tt^t=T '£!T- 


+ i Cu 


-WTM 





fen—‘»1 


*et^Ft?(srf5( iRC*fPTP^ ( Brine—’ft? 

^ (fsn—in) 1 *rt^ 'e <2fTt^ fw ^ ^ I 

csrtRf*! ^ jt i?ngg ^ "STtlS^ ftm 

CJTtRflcanf *rtWN^4 5od|tim amalgam ) ^ | 

2a-«*Cl,+2c 

Na’*’+e‘“Na 










*ftwiN?Rr ^sprfrs (5i?tTW^ ^hs 

c’rrfro *rf^^ f^faRTi c^rtf^^ 

(NaOH) ^ Ha ^ntiT=r wf ^m? (?rrf%^ 1^1 


2Na+2HaO=2NaOH + Ha 
NaOH'ij^ TO NaOH^ ?rt^ 80 ^ 

^1^1 c^ c^rW^ wfe^T ^rH*l^ ^ ^iiTs ’t^rferi 

,'Q ^ 'srWrs ^^intros ^ i 

Cl 2 (bye-product) ^TfeiT! Thr l 

(^) gST-^f%5 vnt sf^W^TO c*ftf^-(7rf^ (washing 

soda—NagCOs) -nR^ Rferi 2^, TO! WC®! 

NaOH 'e ^Rft^ CaCOa 


NaaCOs+Ca(OH )2 •=* CaCOa +2NaOH 

*<1^ c^iWr c^hWn 20% cKtf^-c^v^ ^ ?%1 

'4tFtT ^ I 

^f(T ^ ^rffirs ^Fl%n ^'31 80‘’-90"Cvi|^ ^ 


*fRlc^/ <9^15 'aiitoitR^ ^Rc^si ^11 (fbifl — lb*) I >rtc^ ^srtt^ 



ftaj—It' 


^‘rfc5rh55r«*rwt^l CaCOa 
<>£1^ ’ft^t ^ 1%i 

^ ^ HCl 

NaaCOa 

HCl Rin wTf^r ^ 

^ C^ NaaCO* 
srt^ wigcsnr 
<t5i 9itn ^•fRi’ir ^ 


an c»rt^ NaaCO^, NaaSO^ 

'Q-NaCi c^fw^ nc^ I ^af *nn¥ c^t>rc^ ^*t^rtf^ tRk5» 
ipi 1 nn NaOHc5^r <afnt« ’t’rfcii ^#*1 *itcai 








^*8 


: Ht^rl fnoj «rrci 1 •rW^i'e^’T^f 

(?rrf^ f faj5( c^^ ^^ntwcsf 'e cncttfro cHt^rcn 

^ wr nfiRtc*! ^iw$ ?fert \ 'f^^Ftw?iicn'« nfN't’Ttc^ ^ 

t;5rtfel»( ^Pt^RCTfe (NasCOs) s (?frt%-C5lW ( Washing Soda ): 
®T®Jp® (Solvay Process ) : ^OtCSTlI^^ 


^Hsitf^^T 



f53I—•la 


101*1 ^ ^Ffwi f^?n 

m (fsoi—) t ’^11 29^%^ (TTtfro 

1 

NaCl+ HgO+NHs + CO* = NaHCO, + NH*C1 

2NaIieOs-*Na.C0s+H,04-C0^ 

" (Bye-piod«ct) P^ 






























eft^ NH4CI ^1^ %m >rlTtc^J [Ca(OH)a] fk^m 

NHg ^ ^ v£i?[“v ^t'« ^i7W5 

J 

2 NH 4 Cl+Ca(OH) a - CaCl a+2HaO+2NH8 

’tIw nt'Q^i ■^■hi 1 

^1 (Lime stone) ^?(1 CO* 'Q pf 

<CaO) ^ »rf^ CaO ^fiipr 

arciiNs *rr^, ^ fro (?rff%?r? 

• • 

(2fg^ nf^c«i ^ 1 p-n^fkv5 c^ 

^ > '^■’1® 'Q cntTt^fw '« '<ni^ 

^1 ^i%c^ ^ i 

®ftC^ I 

« 

<:3ltf^?131 (NagSOi) s I wf^«i '© ^ 

irfsTt^ r.5Tt^ W%^ 

(-“ivs) (flue; ^ntc^j 200'’C nW 

^ ^ I mj f^cFt^ »rfr^«( 

c»rrf^^3i ^ Hci ^tm «rm w^ 

NaCi <«rtf^ Tt^ s 

NaCl4- HaS 04 = NaHSO*+HCl 

HCl gas fsr^-sTOT »ri^tT:^ ^ ’aftsr c*rtf^ 

^ 1 ^'bl^OT ^5^ <5^ (Pasty) 

^ ^ ^f%t 

(Hearth) ^ i C*f^ 

(600'’C) NaHSO*'Q NaCl^^W ^ifNt ^ W, 

(TTtfw? *rt9rc^, iNaaSOi) 'Q HCl itJpT ^^*f« ^ I 
NaHSO* + NaCl» NaaS 04 +HCI 

^>n«Ha ^p[ 

NaaSO* 

# I >■ t r • « i ^ 0 *t J 







^rkt ^ I ^ fiWf^ <rr?i'i i 

( Salt-Cake ) ^ ^ I 
ifl^ f^|?F '© 32'’C 'i)?[ 

^ ^ c^ »rt^ ^f^5it®i HaSO^ ^^1 ^f%- 

«(»rf^ ^ 1 1 ^ I ^1 |tf%Tri lo 

C^tf^lR »11«1C^ i^(NaaS04, lOHaO)^^^ 

( Glauber’s Salt) ^c^T I 32°C C^tf>r® 

'SRl^ (?rtf^^(NaaSO^) . 

?[Ttn5tflf^ 'Q f%c?f ^ <21^ 

^ I (Titf^iw 5!t^t^ tst^f^c^'Q 'srtc^ i srrf^ 

(?BfWn ( Purgative ) %tc^ ^ I 

C^rtffejir ^tWs ^t5TfN9 »I“v5lSf oq^f& 

nfT«?*hl ^ ^^1X?FliW f^ ^Tfl 'ilTs 

^ »rW^ c^t^? <?itf®^^ «fft(csr 

(NaCl) !2tt^1%^ ^5t5lt^ ft3TtC^ j 


N^7CI 



|liJ(«lT»l« <111 C^ OTtftwe ^5^9 CTt’PPII? i*nf%TO 
«rtwi *TOl^■TOW®4Wft» 1E^ : 



(Trtfro 




^ Gias!3) 5 a 'srrsnri ^t5 *n?t< 

*fjrr< I ^1 *rt<ft^«f^j 

fer I «fti5 ^cfT (Trtf^sr ^\ n^tfro ^3rf5 

Tl I ^f^'Q C¥tiT srr^ ^l;9 

A ,0, BO, 6SiOa ^w\ ntc^ 

^^ftcsr, A = Na^<«rTlK 
B = Ca ” Pb 

. 5tR C3!f%c^ ^1 nti:^ j j{^\-~ 

(i) C^Tt^-^ ^ TO ^f5 (NigO, CaO, 6Si02): 

■^t^rt^'t 1 (Plate), 

^ntf% c3£r%^ ^ ■^iri ^ i 
(^) W\^ ^1 -r^ (KaO, CiO, 6SiOa) s ^^rtffliri 

I ^c*! c«fi^^ ^’rl'f% ^1 AlAW^ \ 

H ^t5 ^1 ^ (KsO, PbO, eSiOa): ^ 

(8) C^\m-^ (Bottle glassi S (TTN-^JT 

^t5 I c^ifsr JiWsr ^fPr i fnfn, crPs^r < 2 rff% 

^ (2r^ ^1 ^ I 

(2h8f%.: '5q^f%c$ >Pr, ^sT, '« «rn(t^=T I 

(TTtiTO *f^f%^c5nr 

■■«rf^f5 ?f13rr?TO (Lithirge-PbO) ^*P[CT5 

(White lead' ^cn ^5 2f^f%r® ^PT^ ^\ I ^Ws 
^j% f^tTl (Quirtz) ^t?t^ f^^fti:^ ^ I 

v£i^ #t5t5ft^ «rTl^5i^ ^ ^'Q^l 

i ^1'^«! ^^r.vi-^ -5f^f^f%r® ^tC5 ’ttF 

I ^5 ^ Tf^c^ =11 

2nfff%?r C^lirl "'ll ’TferPlfTt^ (Pyrol^isite-^MnOa) 

■«^Tn ^5 csrc^ (Red lead) WtW 

‘il^ ^fP^PFTO "^t5 <2m^^C5R art^*' 

'arf^frsi 





^ I f^?|r (Batch) ^ l (Gullet) .srfc^l 

?FtT5^< 

^sTfftfr ’trt’T i 

9t^t5T I *11^15 ^1 ^ ^?1 ISTt^ ^ =11 I 

"TtCil fVl tf&tsj'N "8 f^af ^ifm ^1 ^TT f 

.'5[t?f'Q f^2t fif^ -rfcit^ I ^u[ 

nti5f& ’if^^ T^«l ^1^1 ^fws \ (2rnt^ 

fwr®^^l COa, SOa, Os '2f^f% ?tJto C^ 

i^irt *1^ ^ I ’tt^f 'ST'l^rl'f^^ 

'^T^us ^ 1 TiF '2f^^ f^*f^ 

i^ cw, 

CusO '^T CuO i 

sfOT ^iTfc^j >rr?^tc^ ^rfsn ^ntf% ^1, 

^ 1 (2t’^ ’Rf WS Tffe^^ ^t5t®lf^ ^t'Ql: 

^ ^f^in ^fw^rni ^t^i ^ i 

^1 ^%t?r *f^C^ C^Pt^lSTtil^ (Annealing) ^sf I ^^9t ^Tl 

'©tt^ ^ I 

^ar (Copper) 

Cu I ’fw(«ff^ 63 5 

i ^f%l, ^C^%1 'Q "Slt^rtc^f f%f 

*ff^«i ^ m\ Tfn I «ftFf%c^ snsri ^cn 

TO( >(c^fr 'sr^ i 

(>) ^5ltf^^ (Copper pyritea—CuFcSs) 

f^RtOT ^[frWfes ^ ^rf^tgr nmfc^i nt'sin ^ i 
(^) WtflC^»t1^ ^’tni SfTiM (Chalcocite or Copper glance 

' ' —CuifS) 

(Ruby ore —Cu»0) , , 







(«) (Malachite—CuCOs, Cu(OH)a 

(4) (Azurite—2CuCOs. Cu(OH)a , ’ • 

CuaS, FeaSa (CuFeSa) I 'Q 

^1 ’f^JFjt^fj ;ri ^?hr ^ ^ 2 

(i) ff% ^'l .; {\) } ('=') i 

(s) '« (4) C^iR\ 

. C^) ffti ^?r«l s »tw?ri ^ 

2-3^^ c^ <?rti:^ srl 1 *rh^T 

^5t>R ^ 3c—35 ?F'?n ^ 1 

• • 

(^) ^^^-'srnr«l: ^ '2ft^ Ti^c^ 

^ wt f^feit'Qf% 

• 2CuFeS2 + 02 ==CuaS+2FeS+S02 
2CuFeS a + 40 a = Cu aS+2FeO+3SO a 
CuaS+0a = 2Cu+S02 
2Cu.,S+303 =2Cu20+2S02 
CuaO+FeS —CuaS+FeO 
Cu2S+2Cua0=6Cu+S02 

I'®) ftWr? «r®fir5 

( liflroasted ) 'sit^fw Trf% fi[^lW5iirn f^»rt^ ^ 

(f^s:—I's) cncSt^ ^'« ^Wt»r?r 

feaf^ ^1 ^ fS[ort^ IrfaRitsf^ 

16 <rf^pir*r ^ 

2C+02-2C0 
Cu 30 +C 0 » 2 Cu+ CO^ 
CuaO+FeS^CugS+FeO 
2FeS+ 3 O 3 « 2FesO+ 2 SO 2 ' 
teaO.+C-2PeO+d6 
FftO +SiO, -FeSiOa ( «(1^ ) 



^ «rt«rrfw’prte 




a ^ m^TTl CuaS 'e FeS ; 

?at^ {Matte) ^ 1 

(8) ait^®-^«l S ’I'^ll^ ^ ^ ^ ftppThr 

^^sTSt^tC^ ( Bissemer Con¬ 
verter) (f&ar—b-o) 

FcOc^ FeSiOa sTt^PI? *rfl^ 

(siOa) ?n 

f^1 

w ^ Ften Th»t^ ytfif® 

^ ^1 ’f’^RbC'^ 

FcO ’ffir® FeSiOg ^’T ^ft^pfC^f «rh5^ ^ ^ 

Cu2S“i“02 ®'2Cu“t“S02 
2Cu2S+30a **2CuaO+2SOa 
Cu2S+2CuaO«*6Cu+SOB 
2FeS+30a =2FeO+2SOa 
FeO+SiOa-FcSiOg ( ) 

«rf^ »nrr^ ^firs ^ ^=( ^ i' «f%1ir to 

so., fS(^ j (Tttw «ft^ ^lapf 

c¥t¥lif wt5( ctfRr® c:^-^ (Blister 

Copper ) I 

(4) (?Wis <^) '« (=^) ^ 

TOc^c^ ^ '6 f^ c^-'stcanr TORfft 

'sirtcsrlwcn <2fc^T^ 

^sta^^f m ^t»R1 

^jtc=rr® ^c® ^ 39fl^ ibt ^stciR ^Frtc^ 



f&3i-— 



CTtfW ^ 

k\^ ^s\m 

nllRTO ( Deposited ) .‘■• 

Cu=Cu‘*"'’+2e 
Cu^,;*'+2e = Cu 

,5T^ '« Trk<rf^ 3R»f! ^ <«rtc^ i 

(^) ^ ^ ^<»tTO-f%5rw s CTl-^-^st^ ^sit^ ^ 

gftr® TM??f 'sm ?rt^'Ql% wtf^ 

?Ffel nf%«r« wi 'i »rsp?sr '®r?it^ 

^srhsOT '^\fm ^ ^ 

'<i3T^ «rti^ ^tfel*'«d I ^1%1 c^fm\ 

vi)?r‘ ^’T?! '^tc^ f^’sn #t5i ^ti ti 

^ ^fir® 5Tt^3r '-^mir 

'G ^1 f^wtRn® 

‘^«1 s ^ Tx ^tc^ tT?^!:^ ^art^fsT ^ i 

ThFtc*^^ ^ ^ ^fi. ^ 

’^rtlw ^ ^5*tc?r 'STturf^ 

’Fhf^hf >rt3Tc*F^^ 'ICB I Thartw IVn^I 

^srf%c«p?r ^'"5^ ^ R^rfe® *ff?r«r® ^ 

2Cu+O 2 •=* 2CuO 

i^^ c^tc gptft^ »it«Tf^fw wtf%c^ ^?cT?r *rf^ cTt^ ’ 

Rferl ^ •n 1 ’It? wtf^ 

^fjSi ^ Rr®^ VittiR ?fr![ Rf^t ^fwt T5F^'2ft*T 

<3FW^ 'G Ha TO 

2Cu + 2HCl“Cu2Cla+Ha 

^ ’It? HaSO* ^astOT Rfen "^Rin CuSO*i.«f9r'« so, 

^*ltR TOT 

Cu+2HaS04 =CuS04+2H,0+S0, 



few ^<0^ 




HNOa ^|ff^?«rh;:^ i HNO 9 

<£f*rc^ ^ . f^??r '5rii:wl'f5^ 1 ^ f^f^’^l 

^t-si sri 1 

<2i{:?it^ s ntsitf^, f^vfncsr^^r^ ^ 

^ ^srarl^ ^nt1%, ^1 ^ sT'W'SRst^ ^ «rt^ £(^1%c^ 

wt3f ^ nf^^rtc®! 1 ^ I fsTCis 'srf^ «fnrt^^ 

*ft^ fecw^ ^1 ; 

i I iT^f^^rf^. 

^ I Tt’^.vii^ ...c^s? 'Q ft>n 

I wl 'Q . 

81 ^jt^^nrc^?[ . 

;srf»!c^—CuSOi, 5 H 2 O—(^f%?rl)5— 21 ^: 
9(1? H 2 SO 4 ^F^rhr cyf^ CuSO*, '« SOjf 

Cu+2H2S04 = CuS04+2H20+S02 

fe'^na CuSOi'ii^ wftir ’Tf? ^t«l ^%5 t CuSO*^^ 

(CUSO 4 , 5H,0) 1 

^c®T ^5t53rl1%^ ^ fe^^^^i tt^- 

<2Wc^ ^wff^ I *it5r*Ft^ ^‘t1%5 

*it5ic¥ct ^srliR[«i ’«rlira*i 

1 

CuS 04 iii?r ^ '2rw I fenira c^Rtftw 

^ 1^1 


»I orffe*? «*w» f^flnrt ^irt «nt¥ ^<1 »i^|5^r?r*i irf ^ 31 1 
^ I C*flT5l «wf^ ^<511 I fV ^ TO?ltfirf «l3tt^B 

^ 1 ? 








«I (>) OTff^sf, (^) (3ttfl[*l, («) c^rlisf 

«(8) QpT?lT^ ^fT?f ^1 \ • 

81 c«i^% cm¥i 3!s^c® ’I'fsfi I ^5r?r 'sr.^rt’i 

#1^ I 

tt I tots' *lFf< 5^ ^?I 1 ^5 ? {^) Na2 0O3 NaOH r- 

H) NaCl^str® Na2S04, 

'!* I Tt5 «ws '£{^s JT'C's^r’t 'f ^ I 

1 'Sf'ftJI 5(PI I 5Tt*1?f^^ 'Slt^fil^ ^TS' 

^^fic=i c^ '2j^s ’Tf^f^T *i'Q?ii jf^ \3T^1 ? 

• ^\ ' ^Tras «t«ft^ '8‘t'9to f^ji^«i (ft's 1 «im’i fV fV ? 

!• I 'g%5f1 f¥ ^^t?f ? fV'src^r t5l'£(^® ■=?'*rl Tf5? fV 
«jto T?ii ntis -i 



srjtsicifesf «'m 

( Calcium ) 

Ca ! 'Q'SP^, 40 I 

’Tt'^^i ^\ I 

dt’tstir 'Q 

= 1 JtW.=T^ (CaCOj) ; f%??^ •iiTv C^'Q CiCO.. ^1 I 

(^) ( Anhydute ) (CiSOJ 

{o) (Gyp-viim) C^tf^ (C 1 ^ 04 , 2H,0*I 

<3 iFIiiorspjr) OFNt^ CnF^ | («) 

C^1 ( Somb-erite ) Ga;^(P 04 2 ^ 

^Jt^TOiT W¥C^ 1 t 

CiCla — Ca + Clo 
x£1^i 5 CaCU 

'w 

'.i^f □rhf'^tir (CiFs) w^ 1 

^tni c^'tic^^Q ^U\ ^t3r ^ 

^ (fF^— 

i^i) I c^rt^co^ %1 

^ST2iTf^ ^tf%^ TfRc^ 

1 ^rrc«rt«^c*T 

\fFr^ 

FN^TI ^ I 

c^\^-'^tc^c5 













'^*1 ? 'Q «r[^ I 

p CaO I 

2Ca+02 = 2CaO 

^^1H2,N2, ?fw '« ^fh-^ f?[fef1 ^f^TTi- 

(CaHg), iCasNg^ CaXg, 

(CaS) 'Q (CaCa) ^ I 

. ^ Ha '« CaCOHia 1 ^ ■ 


'*FC^ 

^'sn^ ^1 Ca + 2HC1 = CaCl. 

-• 

p ( Quick Ume ) ; 



Ha (2i1%^tfl^ ^ 

+ H^ 

^pRR '5rat^ (CaO) 

'Sjnrfc’t pl- 

nT’^r? 

CaCOa = CaO+COa 

COa I9wnj 
nt'Qui Ttu I 

JC5I? ^el1& ( Lime Kiln )» 
5(ts(T fK (f5ai * 

— b-%) ^'e^rt' 

^fsf^ nftC^ CWCH 

f^' 

wi ^ I 

fw^i 

^ ^tfet ^ I 

1000“C-4^ 

^ ^ CftCOa ^ 





«fc?lt-5t: Tt^^ST 
*tfNtntcir ^ I ^gsr 'Q 
^?ri ^ 1 c^ «rl^ f^piFHw ft^tl^rron 

'Sjcirt^ ^sftc^ I ^n?r 

( Limelight) (gj^f^cvs ^ I 

[Slaked lime—Ca(OH) 2 J 5 ^ ^%5T 

3it«o l^fsRl ^ I «rferh:^ 

^ { Slaking of lime ) | « * 

CaO+H 2 O = CaiOH) a 

^ I im ^ ( Lime water ) 

=^C5T I nfet®l 'srtTlsfff^ ^Z^ 

ST® 'Sm^ 5lt?l f^Jsr nt'Sin Tt^ l ^sr-C^rtsfl' ( Milk of 

iime ) TO I 

^jmrfw «fC5rt^ t ^1% ^ ^ 

•6 WC^^ ( Mortar ) ^ I ^1^, 

C»lt^, ( Concrete ) <2rff% '=T'tf^t^ 1 

^ ^ ‘Sfcrr^t ^tr^ I n^FSl C^ 

^mt?r I 

fiCT^ ( Cement) s ^5(tnt‘r?r “T®^ 10 ^?f fro^ 

, C!5t% ^ <Ffel ^^jIw ^1 

a .4^1 ’It^^ tTs T%C>f% I 

ws 2‘5—3 ^?r f%n>rsr^< 

I 

f^sj*^ w^ Ji^cTfc^f c^'ii^ 'snsm '« .p 

, 1 ^ <>fC? I ^ ^ I 

^arl^C^ (Setting of Cement) TO I 'em ^ 

»rf^ C^ ^ I 

1%^,ftar^-srv® ^ ^ ^fWanir* 
;#&1BiiUding mateml) -Wf 3^ nf^srft^ V 

P«rts)H“ 2 CaS 04 , H,GM? WTC ^ 





c»rfw^ sf^ ^finrt 

*trtf^*T-?rt^1i( ^1 ^^1 ^ WTtc’f ^ •fc^ I 

^ >e ^ ^5T ^thf (Bandage) <51:*^ njtf^-?ft5utl[ 


(Magnesium) 

<^nlt^. Mg I ntrt'ffw 24 I 

S Sff ^ 5ijt^fc:rfTO C^fRc'e *ftQ?l ^ ^ I 

^rr^’tcsprf^^ (MgCO») MgCO., (CaCOg) 

I (Kieserite 

—MgSO*, HgO), {Carnallite—KCl, MgCla, 6H2CIO '« 

iKainite—KCl, MgSO^, SHaO) =rfW 
^^*1 I * ^ (Talc) 9 ftni 

bo^rtf^ I (Asbestos) I 

fSr^FW S v£i^f5 irt^t c^ ’itcn (flaf-Hrvs) ^ 1 

cnt^%5TOT 

iTO^nlw *rQ 

Ha-’fjTOT 

c^ih’ftsfi:^ 'Q fiftTt^- 

^csitw ?iicn 

^1%1 f^J<Vt2f^ Flf^ ^tf%C9T 

MgClg f^l 

Mg 'ilT'^ Cl 2 

MgCU^Mg+Cla 

^at’twfro ^jWtc® W 

•^ic^ vfi^iCi'4 .^i^Efcs r trg =ic9Bi 

^#!ri w ^ I 

*i^2rhT 511 ^ MgCla '^Rl *ICf NaQ Wf|H 



1^— 



to1%5 

Mg ^ I 

'^•1 ’. ^rf®>t^ 'Q i2t»I'K ( Malleable ) 

*f\^ I Th5t*T ^u TO sn I f%^ ^ ^ 

ifi^ TO ^tf%^ ^*f?r '®rt^«i new I 

'srfitftnt^ «rfne^ ^1 'sifw -^rnn cstn «fVl^ f^nnn^ ^3j^ nte^ 

2Mg+02=2MgOj 3Mg+N2*=MggN2 

^1^ten ^^1 nfSirl nte^ i 

^t^e^teiFtfw 'Q TOn nf|'® 

fnfen ^ TO I ’ftOT 

^en ^^\ 1 

c^w-w^ >irtnp(%OT fnfen to 

Mg+H^O^MgO+Hg 

nrt^lfipp «fc?itn s ^srre^rt^flaf, 

^511 '« cnt^l ^^ntwe^r »iinN 

»rttc5!pfw^ <2I*K^ nstc^'« (2icftn "srte^ i ^ «rf^ 
^'^ntro ^utne^rfro to nfn?re*i ^cto i cto 

( Duralumin ), ^ ^ne^rfTO, ?^1 'Q Wte^ 

(Electron) f^^U, "srWtlT 

^wtl^ew 'ijTs '^li mw® i 

Vf^ ( Zinc ) 

'S[^, Zn I TOtidn^ 65 1 

W nt^iii ^-hi id i f^cir^ 

( Zinc Blende ), ZnS <2f«rf5( I ( Zincite ) m 

C5wf%^'e^ (Red Zinc Ore) ZnO, ( Frankli ni'te), * 

ZnO, FaOa ^ ^rWRt^s^ ( Calamine ) ZnCOa 

^twi 



(i) ^^n'hs (^) ^tn^'N®!, ('=) 'Q ^T'- 

(8) cnt^R I 

(i) ^fli^?r«1 l 1%WCS t%l ( Galena—PbS ) 

f^f^ <jrtC¥ I »lW3r ( Eucalyptus ) 'Q 

d)^'5 ^1 '9*^1 >i^c>(lT:it TO 

c^srhi i ^t^i 

''Q:^ i wt^sTf^ 

» 

(^) ^^®rttr«l g ^ncTf% 

^ftc^ Tf'®t?:>r^ >rt^t?:^j f^- 

^ 2ZnS+30 2 = 2ZnO + 2SO a 

('=') '« R[^»[ % ZnO ^ nf%«5o 'SiU 

f%:*r^ 

c^tt c^1^ ^^^rc3i I '^c'spFfS ^^^zm 

'« cMtKU 

■'*ltf6ll1 ^ I >ff^^ ^T: «fl%^>i'r?f ’frPT 

cntsl^ ZnO c^i^ ^1 ^ o 

ZnO + C = Zn + CO 

CO ^ps ^z-^ 1 m\- 

'Q ■»rf% ‘^f%5ft*i '« ^t® I t^lc.4 

( Spelter ) I 

(8) (?*tttf5f S '^tt^ TpSl *11^ ( Fractional 

distillation ) C*tt«R ^fWl 'si'WT'Q^ ^**1^ ^1 ^ I 
# '®*l t ^*lffTf® ^Pfl *rt^ I lOO'^C-^ ^ 'S 200°C-'il^ 

^ I lOO®— 150®C-^£1^ 51U«0 ^ 

«W^ I 







m ^ ^ I 1 %^ "'Tt^ Tf^tPi 

^’*nr?i ’SFt'?r#h( 4l^^wc^ i 

^fee^ »r^ <*rfc^ ^1 ZnO 

^ I 

2Zn + 02=2Zn0 

f^fen Zn (OH )2 Ha I 

Zn+2H20 Zn(OH)2 + H.j 

Ha '8 ^^t<i ^'kntiTsi I 

Zn+2Ha = ZnCla + Ha 
Zn + H2S04 = ZnS04 + Ho" 

^T> '9 HaSOi-^^ 5 Tf^ ZnS04, HaO 'Q SOa 

I 

Zn + 2 HaS 04 = ZnS 04 + 2 Ha 0 +S 0 o * 

HNO3 '®<=l <?f>iC5f 

I 

cmwi^ '8 Ha 

Zn + 2NaOH = NaaZnOa + Ha 

^c?rr‘Ji I Pr^, c:3r3?. 

3 T^«fJ nRfF® ^ I vfi^ n^f%?:^ 

^ Galvanizing ) I ( Corrugated iron ) 8 ^t^rf% 

^1 2f^fe^ btft^ W^1%f^ 

I c^rt^t^ 9ff%^ ^ts->ii^ 1%^-g ^t“- 

nt^^1 C¥Nlt8 3jf%5l ^1 ^?[1 

I ‘ilt ( Tinplating or Tinning ) '^m I 1 %^ 

wff%^ c^fk csrt^ I c^ 

^ >rW5r v£i^^ ^-hr cs.Tc^^ ^^Tsit^ 



c^ ^ I ^t^*i 

’^tni C5f\-^, ^V'^m '<n^t^ '?[t''-<i^ 

’t^C^tf’Tvstll C^ft^ C^ Fe 'SflTR 

I fr^N m'l 

^] I 

t^%®i lif^i c*(?p I 

Ct^ ^'?3^ ( white pigment ) ( Zinc white — 

ZnO ), I if^t^Sf I nf^^ »r’<?l 

,m &tf%c^ a cwf^ c^i^ ’ft^-<?Tl 

Sf^r?f ( Granulated Zinc ) I |‘5l Ho 


> I ^.\^\Vsi pH s pH -^Uc^ ??l ? 'Sf^fC'fil 5f:?iT’l 

'V f'^ ? 

^1 sffj^i^ Hft3?rr<f h^fi? fit's« 

fifCPf’l ^T?^l SfTH fn^f I 

I hIhC'S f' 4 ' ? f'f ? 

8 1 sfjncHfHiiH T^\:^ fH«ftf*t^ '?i‘i <3 Hjmfru-?-fiic?il'>i ^r%i ®iTh 

f='i’t i 

“i fH^f*fCHC^r H3(^ fiff^sl 5U ^1*1 f^*![ 1 'S‘1'S 

'£n:?fT’I HTCHi HT5l ^tH I 



( Aluminium ) 

Al I 27 I 

■5^^'?!^ ^ff Hs:^ '^IC^ iTl I 

i\U\ nf?i^ir.<=i 't,fl%c^ i 

‘-s ^itfS—^t^;i f^?-1f*r^ ^<i! >i'iii ^ \ i 

(Bauxite) AIJo. 5 , 2HoO >f^"?riiT ^i^f<lV I 

^t<l~^'^C^ 5:^'l nt'9'?r| '-^hT i ( Gibbsite ) 

AUO;,, 3HaO { Diasporc ) Al.O;,, HoO 

I ( Cryolite ) 

AlF.i. 3NaF I ^tn 

“o HTlf-r^ ^'^1 i!j\\ f4i ^^t<f51 

^ Ptf^4l lRf«r^ ^\r.^ I ^\U (i) 

^ {^) C-rif^^ 4^%'^'^ ^I‘f6 '2ffel 

^ \ 

^ t 

(>) s CT C«f%^ 4^%^ f^f^4! C4^i 

( Autoclave ) C^lt^t^ ^t5 

^56^tcn 4)4^ 150^c^ ( Digested ) A1.,0,^ NaOH 

»1C^ 1%^ NaOH vfiv^ FeaO;,?f c^t^ ^1 I 

2NaOH+AU O = 2Na AlO, 4- H 2 O 

_ • 

ttf%n f%l w\ ^ I 

^ A1(0H)8 NaAlOa^ 

AIPH)^ ^11: 

NaA108+2H20 = Al(0H)8d NaOH 





^brlO 


'Q c^ 

2 A1(0H)3 = AI 2 O 3 +3H,0 


(^) «f®i[ r«irf;;^i®Tt^‘^ 'Q 

( CaFg ) f^cast <Ff^^i '6 

^jt?:^fu'5) A1 '« "srr^srt^.^ O 2 

2AI,03-4A1 + 303 


^Ti! 'ii'icTii'-ir^^i:^^ 


(;^'''QTTi ^<11 ^jVi- Tw.-^ c^rrf^^ Al^O^ 



f^ai—>^8 

^f%^1 ^it^ <!PR^5T T'Q 

(fe - '<3 ^UU 

^f'9 ?!'■'('« W 

’®(s^5TtC^ ^ 

f^casm 

I 

^«ls ■'«»), 









. >Tt3[tw >rf?i I ^ 

C^t^T nfif^'iT ^ ^\ I f^% 

^nii nf%^ *?rfc^ i ^t^tr.>f 

I 

4A1 + 30 2 =2Al20;, 

( Goldschmidt’s 

Thermit Process ) I ^l 

C^t^ ^?rNf=T I 

w^ l‘^i 5Ti?f \ ^5!;; 

f^feit ^Tm I 

^tc^ I 

2 A1 + 6HC1 = 2 AlCU + SH^ 

^jtf%cv5-< Ji%s i H0SO4 

m\ f%i 5 9 ft 5 ■'3 H2SO4 

2 A1H- 6H2SO4 = A1 nSO^) 3 + 6H2O + 3SO2 

^ 

'3 Ha 1 

2AH-2Na0H+2H30 = 2NaAl02 + 3 H 2 

^51 3 c?Fi ROT Rmi ^firai 

AIN 3 cipt?rt^^ Aicis ^^nlTR \ 

^s*r ^ nR 3 itc«i i 

'srrt^f^^isr c^rT?? (Ai "3 Cu) nt3rrff, 3 '5[tc^^f&3i rTR^Ir 

^t^5f cfT^f^U^ 1 ■'^v'^R <t^ ^lTT5tC=lf%1f5}- 

(Al 3 Mg), ( Balance ) 3 SJHI T^ 



I ^'srjt^fe (Af, Cu, Mg ^e 

Mn) '« ^1^1 'sf'*! '2|^C^ «rntsR I 

i »rlT^ 

I ’ft^ { Covering material ) '^TJ^W 

I 

^Jt^f^f^?131 ^1 ^Itgpl^l, A1,,0:, 2 A1.,0,, 2H..O, 

Al^O;,, 3HaO'« 

nt'«ll Tl^ 1 C^'Nt'Qt^ ( Corundum ) ^n 

I '211^ ^^TITfir 

nt’l^ VrH ^t^J, >!t3itgr ^*3r «fm :?fl^ 

’It^ %n^ ^<^'0^ I ( Emery ) ^ '^^p1%- 

I ^<1 I 

< 2 i^if% s* c»ft^f^ ^i%i 

’2i^ ^?ti I 

'®«j s 

K%Tfl I 

Al 303 + 6HC1 = 2A1C1, + 3H„0 
Al.,0, + 2Na0H = 2NaA10. + H O 

C^t<lt^5, AICI3, 6H3O 

Rf^i a ^t?i 

CTtvf^ AICI 3 , 6 H 3 O nt'Q^I I 
(TflTf^ (T^t^ *tt'8^1 ^1 I 

^•TtiJ ^t^fsiftiisi AICI 3 ( 2 j^f^ 2 ^'Qf$ 

CFT^^ ^’HR ^tt Cl 3 HCl ^1l■\^ 

^1 ^ I 

2 Al+ 3 Cl 3 = 2AlCls 
2 A1+6HC1 = 2 AlCl«+ SH^O 



I 

'<3 ^nr?r Cl 2 

’tJtJf 'SRtt AlCls '2f^ ^ I 

Al 203 + 3C+3Cl2=2AlCl3+3C0 

'^*1 % ^srrt Aicia ^ i 

sjciift: c^'kn^ cnclt1%^^ c«rf«fR 

^ I 

t « 

'5(Jt^^5|%>t »tt5iw&, AU(SO,)3l8,HaO ;— 

i2t^^! c*tt<(i? ata 'strfsjfsRl^ ’tft® ’tt® H^SQ.-m? 

f^uRIt ^ ’tt'S’Il ^tn 'St?! a^ T?11 ^ I 

AUOs+3H3SO* = A1;(SOJ8 + 3H.O 

'®«i s nwt< I 

(2lC?[N I ( Suspented ) 

^TC^ ^Ttt ( Mordant ) ^ I 


^ I (?r«fc^ fiiiifiri^ ? 51 I ^r^l n'f^l I stiiTil «<([=[ '^‘l '0 

mf’i 1 

^1 ff r^ «(i(r:5 «iii^r5iPi^i« Qfr';ift5 <psj ■sf^i pji^ i 

-sftaTsfcsi ^?f ? 

'51 Vf ^iii ’ur’i^rfs;’? mr’t Pf Pf ? 



%n ( Lead ) 

Pbl '3<P^, 207'21 1 

2 ( Galena 1, PbS I 

1%^ ^Tt’?:?r>rf^^ ( Anglesite ) PbSO^, ( Cerussitc ), PbCO» 

vQ cm ( Lead Ochre ) PbO, 1 

• 'St’t VJ I 

s 

^ > ) ^§[nt^ ^ { O ) ^ ( 8 ) 

<?*rt«fiT I 

^rlt>j^ sflc^ '« 

ntC3i 

(Roasted) PbS, C^'® 

PbO ^iT vti-l 

■( Sinters )'®(t^t^ ^^*1 I 

2PbS+30, = 2Pb0 + 2S0, 

SO 3 f^T^I^I 

f^’fsi *\im f^"^! 

I 

PbO ^f^'?rt‘'8 

C^tj ( f53i ^-4 ) 










(r?Ft^ CO 

^ i PbO 5#!^ w^i Tide’s 

Tl^tOT ^t%n ^^¥1 'Qd '« c^ ^ 

PbO+C = Pb+COi Pb0+C0 = Pb+C03 
^«s*fa ^1 "SfTJ^trr srtfwi Thi i PbS 

PbO ^-q* FeoO;, ^ C >ff^ I 

n^f%r^ ^f? fVf PbS, PbSOi'ii 

PbS f^ferl I 5i?:?(j cT[ 

<ift:^ '^t^l f^feii ^f^?i CaSiOrt--?: 

I >1^^ fkTm\ 3F{t^tC?rT ^5T s 

PbS+2PbO = 3Pb+SO, 

2PbS + Fe ,03 + 3C = 2Pb+2FeS+3C0 
PbS + PbSO. = 2Pb+2SO, 

CaO + SiO 2 = CaSiO 3 

FeS 'Q CaSiOs f^^T I 

f^'jfsi ’f^ f^TTl ^^tTf9fR: ^t^Tl I 

(8) (?\\H^ z f^^tf-r® ^^1% c^\nj, ^ti[, 

Tf^i, ^t', "siTt^^f^, '« i 

5fJ>n f^*r^ Ti ’^t® >1^ m I "^tssTc^i^f 

Wtf^® 1 ’1^'^ "Q 

I (Parkes) (Pattinsoii) 

(Desilverisation) nfl[C*ftr<rs^»I1 (3lWj 

^ I ^ TO '<3 ^ I 

^«l s ^>11 TO'«^«tfr ntf 1 ^1 ^cn^i 

«}i^ 11‘3 'Q'l ^ft I ’f^t? ^cn'srtf^ { 330''’C ) 1 ^1 

'Q «2p(t1 I ^ ^ ?tn ^tf^. .Tfl I 

jjfer®! ^^ Th5tc>i 



1%^?:^ 3ft>ii ^«rtc^ I Thst^ f^N^t Oa ^\ 

2Pb+Oa=2PbO I 6Pb0+0a=2Pb304 

^?:<i i^l I 1%^ 

f^r^i ft?:^ ft(r?^ 

'^Z^ >lf^^ f^f^TTl Pb'^'^ ^t?liTiSC*T 19^^^ ^TT I 

c^ c«f%ir ^ ^rf^ oit ca*f%^ sT^'i 

I OT=T 

'Q ^V^Z^ tj\ f%f^ 5(1 I »ft^t^ 

^z^^ %1 ^1 >it^c?F^^ ’tt^ ^ 

ntc^ I 5(^1 Pb+'*’ ^t=ii I' 

'Q t%!3 

5(t^r.t^, "5^^ 'Q 5ittcttc^i:5i'?i i 

» 

52[C?IN " C^P{ ^1 ( Storage 

cell or battery ) -sir^t^ 

nt® ^T® I 3^>rtK 'm^ i 

'2l^f% bsitnc®^ I 

I ( Typeraetal ) ^ ?(t^ 

( Solder ) ^ irt’ ^Ts tin ]'« nxw^ ^ft? 1^ 

( Red lead ), tin<TS ^ >imi ( White lead ) 

( Litharge )'« C^f^ ^>I1 ^ 1 

^t»h5r ( Litharge ) -PbO S ^*1^ ^m\l^ TT^tfr 

2Pb+Oa=2PbO 





PbO ^fwhrcfT ^ i 

3ff^^ ^1^1 f^TTl ^jll^1 c?ft^tt^ '<3 'iiTv ^ 

PhO + 2HC1 = PbCl«+ H 2 O 
PbO+2HNOs = Pb{ NOa) 2 + HsO 
!2tOT^ 2 M3 f&^lc^f^i 

( Glaze ) fwc^ I Wlsr aH 'Q 

^rf^“r p I 

OTfe (Red lead ) PbaO^ S gftc^ ^l^tW 

340°c 48 ’^‘^1 c^ic^ fyi^iir?^ i 

6Pb0 + 02 = 2Pba0^ 

1^1 PbO M3 PbOa C^'t’f, 

2PbO.PbOa'il?r irtll ''Slijtf^C^^ I 

M3 T<rlWC^l PbCl* 

M3 Pb(N03)a PbO 2 M3 ?r:^ 

Pb 304 + 4HN03 = 2 Pb(N 03 )a + Pb02 + 2H20 
PbsO^ + 4HCI = 2PbCl2 + PbO a + 2 H 2 O 

9tfij >if^^ f^f^tV PbClg, 

M3 Cla PbOa ^ ?ft5 

Pba04 + 8HCl = 3PbCl2 + 4Ha0 + Cla 
<2JCilt^ 2 

'« ^Tf^i cw:^ f>P^ ^ I 

5f| 5n?p?r1 ( White lead )2 f^m 

^FtW=T^ I 2PbC03, Pb;OH)2 >J'sC?r^ I 

5?!^ ntm (Acetic acid— 

CH9COOH)^,Oa, CO 2 *m ^ #r»im 

^tfl ^ ^ I 





^"Nsli^ ^t%^ HaS^"^ f^feit^ ^1 ^5^ ’it^T I 


«j«3nsTi 

i I «f«<'<'=? 'BiT'^r^ic^^i =?t3f ^ I ^>f) 

c^ c^ «I’5S1’^=J -^fsic^ ^!f 5l3fl^?‘T>T? ^<5^1 I 

^ I j?lJTr9 -st^trsf «f«tt5l xa*!'« ^)t’T?tfiil’'?f 'StC^JT’I 51’'<(C''fi ^rf?1 eftsi I 

^ I ’if^cvo pF ? f^F^rc’i > 21 ^^ r 

'Q «IJTPtC- 5^ e?5ff^ 5rc^?l Jiflo ^5TS1 f^fipil ? 

t^um ^T't^^f?'=F fitCTiT’t fV fV ? 

8 I ’Tl ^T^rc^ ^!:*1 ? >KC^'5 -gcSt^fiF ? 

^i?!^ c*fI? 15 ? ? 


»t 

(;«T^^ ( Iron ) 

< 21 ^, Fe I 55'85 1 

^Wsr’rf%3it«i csfr^ ^Tfsr nt^^rt. 

^ I ^t'G I wn •^fkflUS 

^srffei I f^t%f^'sf% '2r«n=( ^rf^; 

(i) CW R?lti>t^^ ( Red heamatite ), FcgOa 

(^) 3[t^ ( Brown heamatite ), 2 Fea 03 , SHaO 

^ ^ «rr^Ff^ Itn^, srsjTsi?'«sifl^ <2f^ n *ft«^ tT^j- 







('») ('Magnetite ), FeaO* 

<8) ( Spathic iron ore ), FeCOa 

( ^ 5tRlf5 I ) 

(«) ( Iron pyrites ), FeSa 

s car%^ c^ {Tff^ ^ ^ 

c^1^1 ( Cast iron ), ( Steel ) cn^l 

( wrought iron ) I 

orfsit^ ceTl^j s 5(t?p« git 

'2ffef1 ^ s (i) '« (^) I 

(:>) 'S'ft^R®! s >it5(t?r cn'h^i >rT^ 

•»r?i5 ^ CO 2 ^1 ^Q 

OTt»r ^ I 

L 

(^) s 'Q g^n >f%5 2; 1 s 

0‘5 'sm c2?t?:^, 

i i ^1%s ^ 'srferi ^i^rf^n ^^^1 ^ i 

«2ttc^^ "tf 5(i:«fj vf^ -Q 

to utf^c^ I »rf ^ 

^ '*^01^ Tm^ gft^ ^!:«fl7:i^*r 'Q ^^^\t 

^?!t^ 1 ^ 1 c^t^ ^T^j; ^^51 

CO ■'S g5Ti tot^cs( COoC^ 1 

g^n f^c^tl%$ ^1^1 CaO 'Q CO 2 <3 g^, 

^tf% 'Q > ^"hit^f ^3r ^t^3n:5r2f ^fto ^ CaSiOa 

TO I v£i^ ^'s^ ^'i^c®! gft^ '«d 

TO? ^?3^1 ^n, %5? ?1% 

=ic5T? TO? ^?3^i 300’C 

^?3^1 1300°—1400°C nw I 

gfr?c?T to f^? ^c? tot^ ?tt?f; 



^ I CaCOjj = CaO+CO 2 

C02 + C=2C0 
2C+02=2C0 
Fe 203 + 3C = 2Fe+3C0 
FcaOs +3CO =2Fe+3C02 
SiOa ( ) + Ca0 = CaSi 03 ( ) 

CO FeaOa'^^ 400'’C ^ ’^^^1 900"C 

TO FeaO.^ . 

mfRi^ I m nfe‘1 I 

m^ FeaOs, 

FcaO;! C^t^ '« CO 

nf%^tc-1 '« f>Tf%^i[, I 

%1? ( Hearth ) TfW '2ft^ 1200^0 ^^'1 

3i"^<5S:n '« ^-i?:^ir«r ^'?i i 

>rt^1 

f^tA n<«r %1 ^tf^'c^ ^vs I Itc5 f^»i^ 

'Slt^tc^^ fn:^ ^ 1 C^'k ( Pig iron ) 

Ft^lt^ C^t^1 ( Cast iron ) I 

Rfvr^ c^t^'« \^\ fer ^tf5« *ff 

i?tf%¥i '9 m 

=3Ft^ C^t^fC^ '2fC^t®fiT 5h ^'9?h 

irNtl c«Tt5l. c^fel (M\^) ^ s c^fTc^: 

^°s’lTl, '« %»R T%C*^ C^'®a«| ^Ff^c^'e 

^c«fT f^c^^sri ^fli^t^ ^tc^ irt^t^ c^rf^i, 

'« ca2t%c^ I 51^1^ C«Tt^ 

c^%, cn^i j^trcn^Fi 





'9 TJt^tl C^HI^ ’«T5?nt^ 

« cn5l c^l^tV c?r% i 

irW^ C^t3|1 S 2 5 ( 2?4-5% ) t 

^t^^=(TiC»f 

'sjn^TOcn f%<8j>(t^ I ^w c«r%^ c'«?fr^ 

5t5f^^^ ( 1200"C ) I t^1 

5C5T •(! I ^1^1 a1%' 

( Railings ) '« ^tC'Sf'^ 3?^T ( Ornamental goods ) ^1 I 

irf^t^ \ ' ■ 

Celt^'l S f%i( cer%^ c^\c5^ 5(C«fT c^h 

’Ttrcn^Fi 1 ?Ft^^OT 012 0-251 

( 0*12%-0'25% ) 4Tv =Tt^ I 

9t5T^%p;©1 1500°C ) I ^^1 '=Sft*lt5T ( fibrous ), 

'G '^fJft^ I ( Anchor ) '« 

( Core ) ^ I 

S 015 1-5 (015%—1*5%) 

‘ii^’ 1300“C 'Q 1400“C TO I ^^tr® nt5T CTf^^l 

(tempered) ( Hardness ) C^^Ft^T 

^ ^1ll¥l'« ^t'Qt ^tl I 

m fVs^i f^ic’s^n 

M'S! "^1 *t^ 'Q ^f?i ^ I ‘ii^ '2(f^^t?r ^ 

C^t^ f^1>r^ ^^^1 nw ( 230"C—290°C ) 

^ 5t>i m^l t^r® 

*tft5rrm I (Srfertr^ C^twt?l*l ( Annealing ) ^c^T | 

c^ ^^1 ^1 ^ ^ ^t3[^ 

I c=ft5|5rr^ t?, f^"'^ >2(^1^ srtJitf%«f 

sfnrN^ «r^f%r® ^imt^ ^ ^ i 

( Magnetized ) Wl TtH 1 lf%, %tf^ «r^f% ^fNt?! 'Q 

OT, ^fWt^ ^ ( joist) ^?n ( Rafter ) 

^qrfsifsc, <21^ f1?RpW?f ^ntf%,f^Tv, <?r5'«'*rart?5 

«atc?rN?hi mU bs^rtfh:^ ^ \ 






C^l, C^« 

'^STta^ff^ S 


r.cliPl I I cn^1 c^t^ 

i i ’ 


(i) nr^i^rt'i 

('<) 

(<5) 

,( 8 ) 

(O ^t*T C^f^'3^t 5U 
fV^1 ( Tempering ) 


i i2ecrc 

I ’*r^ 

I 

Clip’ll 

=(1 


('' 5 ) rnfs^u^t^ur^fiT' c^ir^i 

( welding ) ' 

(•^) ( Magne- '-^tfll^tc^ 

tization ) <^-- 3 | ^[j^ sp] 


015 - 1 -S';,. ; 012— 0 - 25 X 

noo C-1400^C| 1500 C 




^T<i '8 


^ll'T C^ 8111 


j nt^rcTf'^^i 

' m I 


r’ff&ni c^t^i 

DC^ 

“<P<1! ■‘it^ 


I fnf&^i c^t^i 

I 

I ^t^t=T 5C^ 

_i 

i so 


l>tsTt^ Cc^t^i ( Principle of 

preparation of steel from cast iron ) “ C^ 

c^r^ni ^t?i''iiT, 8 i -ii^ 

C«l%^ C^t5l (i^ 

f^®ii mi ^mi 'q to 

cnS! 9)f^ c^1ti 

(^) Hflr^’ff^^lt'l 


?-t® ( Siemens-Mirtin Open 

Hearth Process) '8 l%':5fs[’f^ ( Bessemer Process) ^fSl 

ut^t^ r.eTt^l '2f^® "^^1 = 

(i) MgC 03 ^<«r^t 

( CaCOa MgCO., ) ( C^ltTO ) 

cTOt^^t 

^^<5^T53fil'5f*t*rtf^® ^'<(1 ! fsfc® f%f^® l%f3F^I' 

'sf% ’sifSui s 




5;?i9 




C+O 2 CO 2 i Si+ Oo ■= SiOa i 4 P + 5 O 2 = 2P20r, i 2S+ 30 2 =* 2SOa 
2 Fe +02 ~2Fe0 ; 2Fe0+Si = 2Fe + Si02 i FeO + Mn =«p Fe + MnO) 
MgC03=Mg0 + C02 ; { MCaC03.MgC03 = Ca0+Mg0 + 2C02) 
Mg0+Si02 = MgSi02 i 3MgO + Po05 = Mg3(PO,)2 ; 

Mg 0 +S 03 = MgS0^ 

FeO+SiOg = FeSiO;, j MnO+SiOo = MnSiOa 

(spiegeleisen) C¥C^| 

{ ferromanganese ) | 

ifjtsftf^ (Deoxidiser) 

TO I 

(i) fifertsf^T 



f53r— 

Th5tc^ >fTOr?f c*tf:^ CO^ 

( Converter ) ^W^ 

( b-'Ss ) l 

2C + Oa=2CO| 2CO+Oa=2CO" 

C8ltc^ ^ ^j1%5rf=T, S(^^[ 'Q ■«1^ I 

^ ^ eprr^ I ^ ^'« 



tvU iqi I 'srt:? 

Vfel i 

i^fi-]^i '^d ^■i vr^l Fe-^O* 

C'«^tfl^ T>tr^^ FC;,0, ^ Ha 

3Fe + 4H,O = FeO, -I 4H 

CO ^U'<3r*i'ii FcvCOK 

Fe+5CO = Fc{CO), 

^ 5‘5l 

Ho'« T<ii^c5i cwt>f ^ I 

Fe + 2HCl = FeCU + Ho 
Fe + HaSO, ^FeSO^ + Ha 

S'! '5iyir.5r 

'<3 

Fe + S-FeS 1 2Fe +3C1, =2FeCI, 

^4^'tOT ^?:<f m 1 

Tf^C>f <i^t^ ■^tvrt^'^ i£l^ 

I 

^twtfl ’f^ft'=^C¥ 3lf%5l W.^ I ^f^Fl t.^'t?:?'^ 'il^ CTt^'^ 

2Fe20;,, 3HaO, ^^i"?r I 

^f?5l Hl(\^ ST'S^tW % "Sltt ^t^tc^r c^)v '<3 

■«l’f-5'^I T^[%¥l 

^ H"^ H.. '«r^c^ ^ 

Fe-^Fe‘^^ + 2e I H»0-»H'^ + 0H" I 2H'^ + 2e-»H« i Fe"^"^ 

OH- ^Um w Fe(OH)2 

Fe-''"+20H" = Fe(OH)., 



^5br 




fefOHla '-'1^^ O., 

Fe(OH).i^^l VT{ 

4Fe(0 H), + 2H .0 + Oa = 4Fe(0H) ^ 

Fe(OH), 

4Fel0H),=2Fe„0,, SH.O + SH^O 

(i) A1 Fe.O;, Ts '« 

^t^l ; (^) ^^3] ^ i ('S) 

Fe ,,04 ^m\ ■, '« (a) c^i^ot 

*T-^“4 *ft^ I 

Fe^Oa ; (2f^f%— 

>{t«^cV^ ( Ignite ) ^^1 VJ I 

• 2Fe(OH\, = Fe.Oa + 3H,0 

2FeS04 -FeaO. + SO. + SO., 

4 

FeoOj, I ?psf i(tC5[ 

( cosmetic) w.^ « ntRrc^i^i I 

s (M W=^^cn, (ii) nt%r<i ^tc^, 

('^) f5(f4^' Tv ^ (8) T%tr.^ 1 


‘^’51511^1 

^ I C5iH C*! «I^PI^5T ^1 "31^1 ’I^C'*PC^ ’?<5l1 

I c^r^ « 5^11 ^r'«fOT ^f«f tv ? 

c’l^i c*^t^1, ^"1T^'S I %*t^r cs\^'a«l'efi^^ 

^[*<1 Rf fV CVf^1 ^tF ? ■*Ft^C*l ? 

41 cmFi jfuw ^*f5ii I 

mtt cpiT^, ^"nr^ «c^fei sfcur^i ^t?i «ft5? ^^^ i 

81 «f«ir^ 'Q‘1 I 

tti cp|\t:^^r^5i r<ii r^«rc5j irif?iHt:’F? r^stn ^Fif^^itA*! 

■5F^l1 ^t?! ? 

«* I c?r«i^ «iWT^® ^ ?r}T^?rr^¥ «tt!it’f Rf Ff ? 



( Organic Chemistry ) 

w«j5m 

^1 ^ ( Fuel ) 

( Fuel ) 1 

I %^U\ ^ 

(i) S Wa ?Rf5l1 ( coal ), c^r^, 

NQ I w\f^ 

W ^5T"Wi^tf%s c^atf^, cnc^r^, (C..Hr,OH), 

C^f%=r (CfiHfl) '« { Diesel oil ) I t^U\ f^^^H 

(^) % c^t^ ’tTt>i ( Coal gas ), ’tTt’l 

( Producer gas ) viiTv ( Water gas ) I sit^l 

I 

'«^tfet?r t 2 l^f%-^t^«T ( Chemistry of Preparation 

of Water gas ) S IGOOX ) W.^-^ 1 %^^ f^lPI 

'<i^^t^ ’tJt^ ^1 1 

CO '« Ha-'il^ f^ar ^'Q CO,'« 1 



\3 e o 




c^tc¥^ a f^f^?i '^([6^1 *«rtc^ 

nftW-'f?l >!t^tC^T f^CI i 

C + HaO -CO-{-H, + Qi Cals 
C + 2H20 = C02 + 2H2 + Q2 „ 

C0<, + H, = C0 + H20 + Q3 „ 

( Endothermic ) ^^8^ ^"^51 
^^^1 '^?i*f; 5tn nti i (8-9) 

^'t^l W 2-3 

''Q^t'^tn ^Jt^ TO ^nt?{t^ CO ^ 

H.J ^n ^^1 W'-iFC^ CO2 ^ H.O '^l'^ 1 

<2f^R5-<pFrf?[i( ( Chemistry of Preparation 
of Producer gas ) % lOOOC ) 

f^'^1 (limited) 

I C^t^t^f^tC^ X^\ CO 'il^s N 2 I “CO-^^ 

f%l CO 2 CO-^il 

5i[ I a ^1 

C^f'^TlI "S 

2C-l-02=2C0-a;i Cals 

C-hOo =C02 — itg „ ‘ 

CO 2 -hC = CO +it" „ 

^^CO-^ ^t*f CO a TO I 

(Bitumiadus) (Destructive 

Distillation of Coal ) —( Coal gas ) I TtR’-f 

'S^T^ ^?ri C{ 

w nwt«f f^WiT I 

toffy's TO^f& ^^tfi '8 yrit% nTi^< 

I s£iX nf?t5f^f% c^ff 

Tt^1 ®t^',^ C^t^ ^Jtn ( Coal ga<? ) iTtC^T nf^f^® I 







WTO 

t 2 f|%^>ft^ 7frt>f cni^^ii 5fr^r iooo”C 

( Destructive distillation ) ^ 3l \ '6 

^Tt% W^(5 TO?f { Ascension pipe ) 

fW?l VS'Ss^ix^ff '5rr*f%^'«t^< Srr.'S^f '‘QVf^ ^CcT 

( Hydraulic main ) ^C«1I '^iCW ^ I 

ft^T nt^! 60 'C-w£ 1 Sftf^?ri ^Iz^i '« r^l ^tWt'S^Tl 

P fVl ■« ^11! 

^1 >ftf% %i ^ I 

f I f^lll 

^=13^*1 f\>\ it'«Sl 

^^TII nc^—^t’t '« 

'G sfrc5'-?r 

I >fr^^ mj fw^ ^rtw—^<1 

■'5^ ^rrr.5ltf^^t^Tt^ (Ammoniacal liquor) 

^ ^jt>i ^ 

( scrubber) C^t^'l-ntC*^^ >imt?:^lT, 

I *ri^l 

^ '®rTtC5(tfiiTf^ c^ 

^3it2r '^v^ %w n id? ^t^fs ^’ftcsf 'G 

C«fff$^^ ’tJt^ ^1 ( purifier ) 

G 

-ylrt^T HaS ^ 1 

2Fe(OH.)3 + 3H2S = Fe2S8 + 6HaO 

c»tlH^ c^t^ ’fTt>i 5itc5i I cntwTT^ 

W ( gas holder ) 

31C«rr I C^t^ ’tJt*! ^ C^ ^t%31 ( plant ) 



V3o^ 








^nt^rtc=r?r 

*f^^1 


45-50^/: 

ftw ^1 (CHi) 

30—35% 

(CO) 

4-10% 

( unsaturated 


hydrocarbon )— 



4% 


4-3% 


'Sff^ 3Ti5(tW 

^Jt^f (Bye products) 


c^t^i 

2?^ nt^Tii I mmm T»tr.f ^tc^ i f^ici 

fw ^tc^itftf^ ^ s 

(i) c^t^ t nt'0^1 Tfir I ^5fjTt=T 

'<3 I f^^t“fC^( ^1 I 

W ^ ^ 'SI >c»r 

I c=^t^ ^1 C3(^n 'it^ 





'OO'S 


('©) (Ammoniacal liquor) !, 

<2fc^[t^% ;5^r ■iff^f%'‘^ ntft^ 

* ((f) C5TtC3^ ( Spent oxide of iron ) 

cnt^t^H so 2 ^Ui'A Ha so 4 

^t^iT ( Destructive Distillation of Wood ) : 

^ich ^-\^'^\ mj %t?:^ 

nt^—(0 ^y\m (^) 

( Pyroligneotis acid ) 

(m) (wood tar) '-Q (i) 

( Methyl alcohol ). ('^-) ^Ttf^'® ( Acetic acid ), 

(s) ( Acetone ) -<3 (i) >\'['^\^ nf^^ltC'l 

( Methyl acet&te ). 

(0 ^1 'tJl^tr^ ( Paraffins ) 

(^0 CTOt^ ^1 W ( Phenols ) 'Q 

(o) ^^fgr ?FOTf5 'Im ’l*tt< 1 

( Products of Fractional Distillation of Petroleum ) t 

^C^JTt® 

(viscous) n?rr< I ^^1 '0 

^t* nt®i(^t^i c^ OT ^ ^ 

=it^'« '^nnrt’f a<3^1 ; 



'floB 




jR-m ^s ^ wcw (2f?;^N I 


i I ’tjt^^r f^«f 

^ I f^'\^ ( Petro¬ 

leum ether ) 

'= I cnctt^ ^15TJ t':'. r<fl5( (Petrol 
or gasoline ). 

8 I ( Benzoline ). 

3 I C^tfe ^^^1 njt^tf^ 
(Kerosene or paraffin 
oil ). 

^ T ^tfir ^1 

( Light fuel oil or 
diesel oil ). 

I '« 

(Lubricating oil and 
vaseline ). 

C^t^ ( Paraffin 
wax )—nfft< I 
s I cncStl%^ ( Petro¬ 

leum pitch ). 


^ I ^ 

I 

I 'Q 

81 ^cn I 

4 I ^ 

j^fr '« 

( diesel Engine ) 

^ ^5T5( 

I 

Ir I 'Q 

(Waxed paper) (2r^f%r® 1 


'2r«5rr^i 

^ d)-^|& ^t'S i 

^ 1 'Q'srf&t^ ^lt>f 'Q 5Tfv5^Hi^ IJTCJT^ 7\^m ©t^T I 

'Si C^5tilJTtnr*TtH f<pv '4t^ srfPT TFf^TJl 

c*f? 'i^r? ’Tt^l «rrsr. ^"f=n i 

81 c^tPf’fitJT Stef'S:® fl^rrc^r f<p f^ ^t«?rl 

'Stnrtn Tf^l f^< i 

* I 'BTs^sr ^ ? 

'8 i c*it|t1^s:JT?f 'ST^^'sr T> ’f'rj nf«iii Tf?f ■? 

efnrW Tfci «rPr ^'*r I 



mm 

( Hydrocarbon ) 

'Q ( Halogen compound ) 

( Hydro Carbon ) 

1 >i^tr.n^1 (simplest) I 

c9£r%'.^ L—(^) ( Saturated 

hydrocarbons ) '9 (’*!) ( unsaturated 

hydrocarbons ) \ ^5 W 

^l3f *^')<Ff5 

single covalciicy ) 1 

’^t^i ^ 7 \ I niR^*j 

nf%^ (Saturated) I 

>i*v^%->1°-C?r.^ ( Structural formula ) 

^?(in S-— 

H H H H H H 

1 II III 

H-C-H : H-C-C-H i H-C-C-C-H 

I I I I I ’1 

H H H H H H 

(Methane) (Ethane) ^^C^fsi (Propane) 

( Substitution compound ) i 

^ c\\m^\ ^t^cftc^=i-n^3rri5 i 

( Double bond ) W I CTNT^^ TO *«ftf^ 

faS-^ ( Triple bond ) I 



^&P^9 




^ ^ CTl^C^ ( unsaturated) 

I cm^, 

H H 

I I 

H-C=C-H H-C = C-H 

( Ethylene ) ( Acetylene ) 

•il^ ^ #r“l ( weak ) I 

( Additive compound ) I 

’ifk^ 

( Methane ) 

CH^ I 16 I 

'5T^’?H S ( Phosphine ) >1^, I 

yiirn^ Ti^ ( Marsh gas ) I W 

'srt'Q’^ '^U I ^k ^tc«l?ll I -^rf^CvS^i 

cvff^c^ ^\m\ m ^^z^ c^u c^t^ 

^\Z^ \ 

( Fire damp ) I C^\^ ’tltC^'-a uq^;^ 42f«(t^l I 

«i^r% % C»Ttf^ 

( Sodium 

acetate ) 

'QSfOT C^t®!-^ 

( Soda lime ) 
f^’fsi-sTSI^^Sp eq?Ff^ »tigs 

^tC5^ S1C5I 

(f^—b-lr) 

^isn C>ltt%lR 

^rtfnek^^ NaOH iil?f NaaCOs 'Q ^^1 I 






[ nf^3rr=| NaOH m ^\‘H\fk .^=1 ( CaO ) 

^ Rat m ^f^ii ^it^i nt^^i cyrt^l ^ i ] 

CHsCOONa + NaOH^NaaCO^+CH, 

‘sfTtc^r Hg 1 

'^* 1 ; Q '<^>1 ^■’.■^'^1 ^rr^ 1 

f%N^ ^t^i^Tl ^j% 5fF-9 

H 3 O '« CO-^ ^^.nai I 
CH 4 + 2 O 2 =2H,0 + C02 * 

■^TtP'.'^, ■^t^, ''9 

WJ^ m I ^t?:5Tk^ ( Diffused light ) Cl^ '9 Bfy 

CH 4 + Ci 2 = CH,Cl+HCl 

( Methyl chloride ) 

CH,C1 + C1,=CH,C1, + HC1 

( Methylene chloride ) 

CH,Cla +CI 2 = CHCls + HCi 

( Chloroform ) 

CHCl 3 + Cl 2 =CCl 4 + HCl 

( Carbon teterachloride ) 

9 C?Ptf ^=1 %25f 

HCi ^ ^ i 

CH 4 + 2 Cl 2 = C + 4HCl. 



vSolr 


^^•1 ( Ethylene ) 

T'C^, CgH, I 'srt'fR'^ ^^"5, 28 I 

'« cnc'Stfe^f (Natural 

gas) I 

f^firl 'f ( Ethyl alcohol ) 'Q 

4-5 -3'! ’ft? H 3 SO 4 

’ft? Ha SO 4 f^>rfc^ 

TO I ) 

^ CaHeOH + HaSOi =C3H4 +(H3S04 + H30) 



f^3j-):,•» 

C3H4-^ n%t?:«l SO 2 '« CO 3 1 

^nyptRi^ ’fjt*T c?rtf^ koh 

nf^Ftf^^ -^fwi TO TOi ’fji>T^r?r 

1 ^ ( f^—1r5 ) - 

'^<t s '« 1^^’ff% 5fm 1 <sm wt^ 

'®tft I ^ >[t3it9r I t^\ t 











I 1 %^ «^i:^ I 

C2H,+30o=2H,042CO, 

f^ic^iR 

I ^t^^k^iT, ®rti: 2 =d?:Wi(-^Ttf>I^, ^fWtTjSf'R H,SO, 

■5nf1%?[ C>ft^-|^r^ 5^111 '-5v®'(;«<\f^^ ( Additive 

Compounds ) '^T.^ t 

CaH.+Ho^CyHfi 

( Ethane ) 

C2H,+C1o = CvH,C1, 

Xfk'Au Mk 

C2Hi + HC1-C.,H,c!i 
C2H4 + H2SO.1 =C.,H5HS0 , 

^^\^ 'Q-r^iffc^'t dlt^ ( Olefient—oilforming ) I 

o ^'t^i ^'K'W 

Acetylene ) 

C2H2 I 26 I 

’fjtc^f '®rjn^f5#R ^it^iTg nr^ 5 itc®i 1 

( Calcium Carbide ) C^ '-Q 

CaCg +2H2O = Ca(OH)o + C gHg 

f^fd ^kfl ^tROT 

I ^?: 9 f c^ C2H2 

^ ^JR St^ ( f%3{—5 o ) 





I '«Ijtf5lUT5tC=( t^1 

I ^tcn 

^Ttf^C^tCiT ^i%1 ^TtC>ff5^iT 

f^r,"?pnc| I 

^ I ^T1^ 

^t^ittm c\ f%’n ’it'Q^i 1%’*n ^ i 

fn^rti 3200'C ^ii^ ^'i MB ^'\^iiv *ft^ ’t^t^ '<^1 

c'^t^i c*f«ii 1 '« f^sr ^tif>i"s^c*f 

’TO I 

2CaH2+502=2H20+4C02 

^ 

HC= Ch 

Ha, ^U5!tw, ^tCSTfC^ST-'srrtfn^, HaSOi 

n^ta w 

HC5.CH+H2=H,C-CH2 



HaC = CHa + Ha=H3C-CH8 







HC—CH + Br2=HC-CH 

' i 

Br Br 


.Br Br 

1 

HC-CH+Br, = HC-CH 

. I 

I 

Br Br Br Br 


"5(1% ^ HCt 

'TO 


HC=CH + Cl2=2C + 2HCl 


I 


HC=CH + HI = H2C - CH 


I 


H«C=-CH4-HI = H,C-CH 

I 

I I 


( Veny] iodide ) ( Ethylidene iodide ) 

(HgSOj ^-W H.,SO, 
f^?f1 i5tf^^ 

(Acetaldehyde) '^J 

C,H2H-H20 = CHsCH0 

(AgaCg 'G Cu^Ca) 

3 C,H, = C,H, 

( Polymerisation ) '5 

( Polymer ) I 


( Homologous series ) S 

^t^5{ '6 C^t% ( family ) ^1 ( group ) 








I c^t^, c^-\^ c^ftir, 

c’ft^, '« c’ftt, f:‘yft% I ' 5 f!:^j^ 

^ 

^U M\ Tfir c^ ?f?:^j^ nrt^tc^ ntf^ 

Wt| -il^^f^ CHo 

i 1 c?f 1 %— RC'^iT - CH4 ] 

ITO—C2H0 j- CHa 

C'SitTO—C sHh 

^ I c^|% . f^^■\p\ CH.,OH 

^'<f|«T C0H5OH CHs CHoOH L CH3 

• ^ItR^—CHsCOOH I CHy 

^Jtf^^—CH3CH3COOH J 

CHa f^R'i aW 

C9fTfe^ ^5l?:‘5tt% ( Homologous series ) 


^jtfif^ c^ ci\‘i\ <2f^ ^1 ?(tf 

¥tr«?rrc^^-a>’f 1 ^ 

’®rTtc>ifN1w^ f%i ^tc^ i 

cirfc?rr^S( (CHCI9) (CI4), (CHig)'® 

(CaHaBta) C 5 £r%?r I 

^'fT'RtoTI ( Nomenclature ) : C^ »ff^ 

c^zt< '®r? 5 ^^c'i =it5f CM M i CTO CH 3 CI, 



* 

CgHsBr 1 fkM 5ft'C^C^5? 

«rtf%coT ^^t?[ ^'^rt'Q 1 cw 

(C2H4Br2) I 

(CH.,), (C^H.,), 

'sr^f^ =rtsri% 

’fk ntc^l I ( Organic 

radical) I CH», C-jHs '« 'sigrfg' 

CnHgn, lO ^t^l w I 

( AlSyl radical ) I ] 

>iv^Tl ^?(«r':5i ^cm c>t ^t|c5i- 

’fk ^tTitcw 

^U ^?f I c^t^i ^t%%5 

I • 

CHCI3 C^ 1 

'®«i s 1 ®(wt^ m w.nw\ 

^=1 I t^t^1 ’!t^t^'=fl>S ^Tfft^ 1 

iTt^Tl '^m 1 cvm, 

C2H54d-2H«C2H, + HI 

C3H5I+KOH ( w ^ ) = C2H50H+KI 

'sfjt^c^f??;?! 

( Chloroform—CHCl 3 ) : CW\m^ 

^ ^tfl ^*ft'?f I ^?5;i I 

I ^^1 '5if%w 

2 CHCI 3 + O 2 =2COCl2 +2HC1 
«rc^N % C5^t51tn^ ( Anaesthetic ) 'Q nsilf^TT^^ 
( Preservative ) Vi I ( Resin ) 





o>8 

fnc^ i c^Ftc^jt^p^ 

( Alcoholic ) m I 

'«rtc?ltc®t¥sr( Iodoform— CHIs ) % '5ftC'5rtC^t^4 

n?t< I I 

«fc^t^ ; ( Antiseptic ) t^l 

i 1 ^[^^'5 f<F 'l^f?! ? ca5%f^1^ T<l1 ? 

g^^-Gr'lf»r^ 'Q '2rr^?rR^-c^\f^^ ®rH ^‘TT^'?f*f’f^ ^rt'S i 

^ 1 '4'^ I ■4?i t 

« I ^l^^’ftcil f^tc^ '£f«« "4^1 ^?l ? >8=1 ®ftsT I 

81 ^lr»r(Bj^rsr f4«rc4 4^1 ^'l f4 f¥ ? 

^7f^^tf44 'SfCTltJf m^T I 

tt 1 ntf « ;?4J ^sf^Q f«T44'l Tf'8 2—(5) Jl3J?t%?( (?) ^<5i[«14', 

(«) (8) C<Fft^lt4?f 'Q («) I t 


Cff^?I ( Alcohol ) 

OH ^1 c’( c^'ln 

'^(Tt^rC^t^eT ( Alcohol) 1 

CH^-^CHsOH () 

CiiHr.-^CaHgOH ( ) 

nta a 

^^'^ ^\z^ I 

^1 1 CnHan+lOH ^^1 W-* 

^ flVi I 







( Structural formula ); . C^t^T C^Sf 
3 rt^ I cm Na, PBr, '« 

PCI 5 I 

2 C 2 H 50 H + 2 Na= 2 C,H 50 Na + H, 

( 2 HOH+ 2 Na =2NaOH+H2) 

3 CaH,OH + PBr,= 3 C.,H,Br-f-H.,PO, 
C,H,bH+PCl, =C 2 H 5 C 1 + P 0 C 1 .,+ HC 1 

• f%f^i c^, r i ■ 

NaOH v£)^ >m '®fTtf> 1 C' 5 ^ 

■« ( Ester ) 5 {tw .C«r^^ '^C^, 

^Z-^ NaOH ^ 1 lT i{\ I cm^ 

C2l-lr,OH + HCl = C2H,CH-H,0 


(NaOH + HCl = NaCl+H.O) 

• C2H,0H + H 2 S 04 = C 2 H 5 HS 04 + H,0 
i'' CaHsOH + HCOOH^HCOOC.Hs + HaO 

(Formic acid) (Ethyl formate) 
v/'c2H50H4-CH.,C00H = CH.,C00Cai, + H,0 


(Acetic acid) (Ethyl acetate) 


KOH 


H H H H H H 

I I Cl, I I KOH I i 

H-C—C-H->H-C-C--C1->H~C—C~OH , 

II II \ \ y 


H H H 


H H . 

^®rrN:^t?^9T 



^tl C^, \3 OH 

’tli^ I 

^r^ri—(i) ( Primary ), (^) ( Secondary ) nQ 

(^) ( Tertiary ) I 

(i) C^t^.J:^—CH 2 OH 

( Aldehyde ) C2£r%^ C^l’T I 

o 

CH 3 CH 2 OH-^CHgCHO + HgO 

(x) Choh I 

( Ketone ) i{t>(^ 021%^ aH I ^ c^C 3 f 

o 

CH,CH(0H)CH3->CH 8 COCns + H20‘ 

( Secondary or (Dimethyl Ketone) (Acetone) 

Isopropyl alcohol ) 

('ii) c^t^r<?f-C(OH) I ^1^5] 

o 

(CHs),C(OH;- >'::HsC0CH3+2H20+C02 

(Tertiary butyl alcohol) 

f5t«rf|5I ( Methyl alcohol ) 

fj[artl: 9 J CH3OH : >2t^i% % *.o «igr 

^rtfe (Pyroligneous acid) 

af^J nt'STlI 'Q %^^U5 







^ I 

fWTl1 ■5^^tf^^ ^Ttc^f&^ «fjTf%C®^ 

^t<i1 ^Jt^fw '®lJt1%ck^^ ( calcium acetate ) 

^ I '•^ ^1’^ ^5T«f^tc^ 

^ ftf^i ^ift^ 

^^T[1 i ( Fractionating column ) 

i5rt^i:'?F >ir^^ 

^itPfcfersT '« I 1%^ '21^^ 

( Ethyl Alcohol) 

'5rjt@F:^f5.5f, CsHgOHs 

c^t^Tsi ^8 I ^'1^ *[im 

; (>) (Glucose) (yeast) 4?PCiSt-ll^ 

(Enzyme) >It^tC^i ?t,C^tr^'?{ ^^■\^ (Fcrn-ientation) 

^t^l CO. ^=isntf^f^ : 

C.H, 20r,->2C,H60H+2C(), 

ni^m 
• '*■ 

3rt?;tt^, i2f^f% 2ft1^11^i*rt^ 

( Budding ) '2fW=lsi 

( Reproduction ) 'Q ^'^.^ m W 

>rfl^'i ^ 

nf^«r® I <sff^1?:^ ( Fermentation ) i W.^ 

^■^1 a »t^^i 

' I f^®t^ ( Buchner ) 

^t^i <2f3itf'n5 a ^t^i w.^ \ 

CTff^-C^C^ ( Zymase ) ( Enzyme ) C®1%^ 







n*rr^ ^t^i ^cn 
CgHgOH 'e CO 3 ^‘ic'® nf^?r^ 1 

vi|^ *t 1%^ ( Frcmented ) ( Coffey’s ) 

( Fractional distillation plant ) sTlTtC^J 
nt^ C«ftfH« C^\m ( Rectified spirit ) s(tW 

nt'«¥t I 95'5% I 

: 

HC^CH + HOH^CHjCHO 

CHsCHO+ZH^CHsCHsOH 

f^#»T C^t^ ( Absolute alcohol ) % C*rf1w 

( CaO ) f^*rt^¥i ntf^^ 0-5% 

^5T I fs^^rr 

Na f^fn%l ( 100% ) C^t^sf I 

( Methylated spirit ) t 

"STRt’fi 

'<3 cncttf%Tf^ m’t^l ( Petroleum naphtha ) 

fil^lflel ^1 t5l^tf%®l ( Glycerol or Glycerine \ CgHj (OHd^s g 
^1 faj-^f^^ ( trihydric ) 1 ^t?r : 

CHaOH 

I 

CH(OH) 

i 

CHsCOH) 

'« ®tfl 'a^p^ 

( Fattyacid ) (Ester ) I 

«lc?iN: srr^cjftfsprrf^ii srr^i^ 

^^’rtsfCSf, <2ft*lt«J=l ^ 1 







^ I c^t=f c«f%i! cVi^i:^-' c?’T?*i ’TjJi ? -JiffTsi 'Sr^it'i c? i}^ 

OH «it':? ? 

^ I (.^T581©f^ill «(Jtf%5, PCIt 9 Na 

fiRts fv ’srr^ iiT5i ? 

'»I s(]t5^:^f5*? f^'sT:=7 ^?ri ^1^ ? 

8 1 ?ii ? 

0 I feT^ '1‘f«•>T?f’5?!^ t%5j'<*i ;— 

(i) {^) C^T3?*?t?f (a) « (s) I 


w^n?i 

( Aldehyde ) '« f^&fsi ( Ketone ) 

a s8 C^T^^'Qtfr 

-CHaOH 

H 

- c = O 1 

y'^ -2H y'^ 

H,C-C-OH -^H,C-C_ 

3 --H 3 <*0 

'5irff3ife'^rt5if%^t.'5 

( Acetaldehyde ) 

'^J^f^^T^'b *1*ff& [ al ( cohol ) dchyd J 

• C^C^^Qtft m ~CH(OH) ^^15 

’fwi >C=0 ^ I 

^511 ^?l y£i^\ tX\ I 







H3Cx^/OH 

H 3 C^ H 3 C^ 

( Isopropyl alcohol ) 

^t^cwt^^-^'?r5it‘3i, (|^>c=o^i 

R 

R^ 

j^>C = 0| ^Ts f^C^tOT ^t^*l ( Fatty 

acid ) ^JtPl® ; 

O 

CHsCHO-^CHsCOOH 

O 

CH3COCH3->CH3COOH + H20+CO, 

CS{^^ ^r^J’SF Tsfil^ '® 

^] i C 5 [tT^ 

ci^c) w£i^ ^3r c^'n^ 

(HC00)2Ca = CaC 03 + HCH0 
(HCOO)^Ca + iCHsCOO),Ca =2CaC08 + CHsCII0 



:qs^c^^ f%a '®(?r 

I 

(CHsC00),Ca = CaC 03 + CH3C0CH5 

^]-\f^z^m 

( Acetone ) 


( Aldehyde ) 

( Formaldehyde ) HCHO 
S 600’C ^:s[*m^1 ?rjtf5TO^ 

( spiralshaped ) fei 

^ f^3!f mif^ ^l%1 ^1 ^ } 

* CHsOH + O^HCHO + HsO 

40% ^ (Formalin) I 


K iH 
y/^ OiH 


-ho 


= ^'"c = 0 + H- 
H' -< 


H 

-■5TsTf\ >C--=0, HCHO W.^ 

H 

<2f?:^N o ( Antiseptic ) ( Disin¬ 
fectant ) ti^1 

''0 c^^t*«r '0 

I ( Bakelitc ), (Durez), 

( Catalin ) ’5Jr^f% ( Plastic ) f%i:^ nf^^itcet 




( Acetaldehyde ) CH 3 CHO 
(K . C r a O 7 ) ^ H 2 S O 4 

^ I 

K2Cr207 + 4H2S04 + 3C2H,0H = K.S04 + Cr2(S04)3 

+ 7H20 + 3CH.,CH0 

f^Kt 5lt^l CH 3 CHO 

»it5(t3r nfetc*i CgHeOH '« wen ■«tkew‘ 

nts(t9r niW5(t«t H 3 S 04 ‘iiw nn^i 

'«Tjtc*!fi»fls[ ( C 2 H 2 ) njtJi nf^^tfsi^ wfwwl 
nfnsftw wwi 1 ^e’wesr C^Ha ^e^iw 

ntew i 

HC=CH + H20 = CH,CH0 

I fmU ^^e^teifiT 

^'!^n^^f^^ wen I 


5 » 


/H.. 

KC-C-OjH+O! 
3 v-.T : 



/H 

C-C=0 + H^0 




H 

>c = 0, ^^1 CH 3 CH 0 

H.,C 


^tntnn^: f^ni 1 


wen 


WTtW5tf%w c2fc^t^ s ^jt^rewt^sT 'Q '®rjte^f5w 

'Q n^wfnc?[ >2r^w nfn'^tc«i wikis'® t 






v 5 :%.o 


( Ketone ) 

( Acetone) 

^|C5Ttf5^ ) cn^ 

"“iTtPrc^t^T I "sfitf^^ 

-^W ntf%® ^-\m\ I 


:H 


H^C-C-OiH+O 
C H, 


=H,C-C=0 + H.0 
^ CH^ ^ 


’=fTt1^:^tsr 


H 3 C 






CHsCOCHs ^cn Tm\ I 

s c‘^tat^4 '<3 '5^^|■%c^, =it^cSi- 

C>ff%^C5!t?:^?|[ ( Nitrocellulose ) ^m^ficn 'Q «rc?lt^?I 

nf%Tic«i I 

<2^»f5rf9^1 

^ I 'Q fVcfef=i ;?»ii i^fp ? 31^^%- 

'Sfcst’t 5rt?1 «it=i 1 

« 1 ^iTtf^i'S -file's ■?p?i1 ^ fV ? 

tm f? ? 

• 8 I ^tcN «(SVl ’tf^si'SfM ®rc^ ^Itr^TC^t^T ^ ^?I1 ^?( ? 




^ ( Organic acid ) ^ ( Ester ) 

( Organic acid ) 

^f%n:^ - c=o s ' • 

OH 

-c=^-o+o= -C«0 I 
I I 

H OH 

v£)^ ^■\'^ ^t^^f%5T (Carboxyl) ^5=T^ 1 

I c^m ) 

Wtm?:5<[ C^C3J ) ^ 

I cw— 

H-C =0 ( ) } CHsC = 0 ( ) 

! ! 

OH OH 

cw«n c^ 

's nt'«^1 ! 

CH4 -» CH3OH HCHO -> KCOOH 

CH3CH3 — CH,CH.OH — CH3CHO — CH3COOH ’ 

( Formic acid ), HCOOH 

( fsil ^ ) -sritf^^^ ( oxalic acid—COOH ) 

I 

COOH 

'X 





0^(2 

^^^1 mfk^ 'srjtPt^'^ CO 2 ^ ^!i 

’®rjtf^^ 5ft^c^ I 

coo H 

I =^HCOOH + COo 

:Co6:H 
_« 

^:’^C3i ®^3rrai f^^l -^tj^ \ 

( Platinum black ) ’3^’^! 

^r^pT ^t^i 'STjtP^'S I 

CHsOH + 0=HCOOH+H20 
HCHO +0 = HCOOH 

NaOH (200"-210°C) ^<1 f^ill CO (<2if®^>tt' 

1 ^^n?r H 2 SO 4 v£i^ ^r '^-1 f^*rt^i] 

51^?^ nfet^i "sijtf^^’ '55^^ I 

NaOH+CO = HCOONa 

2HC00Na + H2S04=:Na2S04 + 2HC00H 
I 

^^'1 ’ft^ H2SO4 fk^tf%' 

^ ^ CO 'jq I 

HC 00 H+H 2 S 04 =<H 20 + H2S04) + C0 

’spwl I '®rJtC5(tfel AgNOs C^ 
c^^cnj I 

Ag20 + HC00H = 2Ag + H20 + C02 

o C3it5(t^^ nt'QTd “. 

Br 

CH 4 CHjBr 





nft'® KOH m ‘i\^^ ^TOT f^ferhi 
CHs Br + KOH = CH.,OH + KHr 


H. 


^C- 0 ;H +0 


H'^ ^--- 

:h 


H.. 

= .C = 0+Ht0 
H ^ 


?rxtf5i(5i-^5srC5T?^ 

H-C=0+0=H-C=0 

I I 

, H OH 

H - C = 0, I >it«ftif'f^: HCOOH w.^ 

! 

OH 

I 


z ^'^fnc^, 

WtPf® ( Acetic acid ) GHjCOOH 
f%l ^Tt^IC^f^sT 'Q 51^11 

( vinegar ) i 

% (i) z ^Jtc>!f5^ 

1 fw?[ ft^1 nt^- 

c^tf^’f'5rjt?:’Tf5^ 

2f»fr^^ (Calcium acetate) ^?.ntJr=l ^^1 I 

Ca(0H), + 2CH8C00H = (CH,,C00),Ca+2H,0 

f^it^fl ntf%^ 40% ntf^^^jiRC’r 

tCH 3 COO),Ca+H,SO,-CaS 04 + 2 CH.,COOH 









(<) ( Synthetic method ) S 

(Quartz) fif^l nf^ 5 tfiT^ 

^f%c 5 T ^n 1 %i:^ nf%«t^ i 

CH.,CH 0 + 0 = CHj,C 00 H 

f^#l ( Vinegar process ) ". 

St^l '«(TtC^f5 ( Mycodcrma aceti ) RtW 

( Ferment ) C?|%<T ^^'§r nf^SiKI 

>it^tc^T nf^jftc^t c^t^^r '9 

^ '2f^^ : 

CHaCH20H+02 = CH3C00H+H,0 

« 

'®<i ; 'STTtf^^ ^^tfl 

nwt^l I • ^^1 ^r.^ a c^U i 

Hfei1 I 

CH,C00H + C 2 H 50 H = CH,C00C2Hr, f H^O 

^jtfyi?:^^ 

KOH-«i?r i^rr^sT 

^srrt^c^t^c^ '« 


H 


'Cl 


H 3 C-C-H 


/H-2M xH 

> H,c-c =0 

1° 


OH 


H,C“C = 0 


OH 


CH 5 COOH I 

tsfc^iNs o 

^tT^tRcn ^ I '5rjts^f^%5r 



O^b- 




( Mordant) ^ I 

f fil^ C?l“t? fnc^ ^ I '<^ ^tC^ 

'^J I 

'©UtPrS ( Oxalic acid ) COOH. COOH 

"^5^'« cf\^ ^5r ^1 '5iJtf^^ 1 

njsiN ^ "t’n:^ ( Sorrel) fld^ (Beet leaves) '6 

nt^it I ^f%OT CW^-C^tC^ ^ 

I ctf%^ nt^m i 

C^t1%ll^l >P^C3I^ 400’C 

nlHtntc:^ ^5?s( f^c^, f^^it:^ 'q 

^ \ ^tc5( c¥t^tc5l 

(KHC20,,,H,.Ct;0,i,2H,.0) ^ 

I 

CHsCOOH 

^ ( citric acid ) C(OH).COOH 

■ I “ 

CIIaCOOH 

1 ^^*1 

ctft%^ nt'QH ^U I 

(citric fermentation) 3^t|f5 ^ ^jtf^f^ n=fj ft>ttc^ 1 

'SfltPf^, C^C3(1C51^ '« sitiltsf^t^ 

<2f^f^C^ nf%^tC*l I ^^\^^ ( Blue print) 







, . CH(OH).COOH 

(Tartaric acid) | 

CH(OH).COOH 

rw5tt=^ I 

^ »i^l 5|ff vr?i^t^ ^?f 1 CTti%!i5r 

n^t%5[ (c^tc^^ ^^<=1—Rochele salt) C^t^ftn, ^ 

C^'f^‘N»l ( Fchling’s solution ) 

I . 

( Ester ) 

caJ|%^ 1 CTO 

CHjCOO'H + HOjC2*^5 = CH^COO C 2 +H 2 C 

<2|f'®^tPr^ ^f^CST I 

NS ’«[jtfy[C^^ ( Reversible ) j 

^t3i *Tf^^ c^t^^ 'Q 

( Hydrolysis of ester ) I 
^iit^f'ZnCls, ^t^r^tTO HCI, H.,S04 

^ 

(Ethyl acetate) CH^^COOCsHb ".—>i5I^f^3itel, 
'®btf>fc^^ nt^-i 

Vi I 

^ngj ( Essences ) S 

• f^'5f I ^ 1 f%^ ^^sjtCSl 




NSVSo 




(0 

(^) ^Jtf^T^fe; ^tcnc^ (Apple ) vii^s 

M3 3jc5)t f^f^Tit^ ^^1 ^ I 

(•»f) '«ijt«it^®T nr^i \ 

(’f) ^t^i ^uuz^ cnRc^ ntQTfi f^n I 

(^) c2f5TtsC5l-’5‘Jtf% ( Perfumes ) S Tspj^t^l »f^ »f^ 

f^a£fc=i ^^1 I 

^f%^ ^ ( Oils and fats ) I fit^Ttf^®! Mi 

^tfr '®rt‘l1%^ c^ffftcs^ ( Fatty acid ) <2ft^1%i 

1 ^1^1 I 

^T^'hlf^^' ^tsf I 51C<(J 5lt«(K*: 

20°C-^^ =fl?:^ 

I I f%^ ’it^fN'’. 

=11 ^^rtr^^Tl ^1^=1 (=1^51'« ) ’iTtc^ 

'51^'s. ^=it¥ 20“C-^f ^ 1 CTO, 

^JtC^I ( Tallow ), ^fi[, ^^=1,5|tc^^ ^^Jtr*T I 

^TOT% >fT^tc^r ^t^tcscs^^ 

»i-cTf^ f 01^ ^5^t1% ^^1 I 

'-Q SfC^ C^=lf%=l, ^Tff^C&t=l, 

«r^f^ I 

f^fert 

^f5¥l •'e cw. "5(11%®^ 51^*1 I 

OT«r ^t^t=l =ltC5I I 

^^5r+NaOH = CW C^^\f^^^ ^1^*1 + 

() 

cai%^ ( Saponification ) \ 

<2f^1^ -RCSP^ I 

jft^tiT (Soap) s *rt^ 

»itTt«i srfc^ I 1%^ ca^%^ c^tf®ii5f '« n'etPi^si 

m^t=T ^%1 I C^tf^5l->ltTt=l "I^ i 

'B cntTtTtft^ ^ i n^^?f->it^t=i ii'siJi j 

C«f^ ^ I 



VSOi 


( Lyc ) '6 |‘v>jtR ) '®f’^1 , 

^T3f (n^T^cn ^ i 

^'« ^<!sn^ ’s^t?:^'?^ ^t^i '2{»rf^^ ^^^1 'Q 

(CivHasCOOsC.HB+SNaOH 

fsr>itfr^ (3KOH) 

=3Ci7Hs5COONa + CaHsCOH),, 

(K) fern 

’ffST ■='-i^«i Tm\X'^ 'Q ntcai^ 

^«t=T -^z-^ csM 

i^Tf I ntc^nr '<3 f?f^t^^ 

C»ri«R ^K^t^ST ^f^lTl ( smooth ) 

fnc^, i 

^1 C^H c^rWc^ ^c?x? ^Ijrf^T^ "ifl’^Pt^ft^r 

■i! «rjtt^j ’I'fT-'^^f^ ^<=^1 i 'Q >i^t^ 

^1^1 Bil-sr I 

'0 I 'Wt^ '£rTt’:« '®rjTwt5^ «iitf^^ -s’^ 'st?! i ^^t?i 

7 

8 I 'sjjTt^iST ^jtf’Tj 'St^f^fl 1 '«i:^ 

PfPfi 

« I C^sf C^fWcT ? f^F^tC^ ^^1 ? >ft^t’r-^’JK^ 

fV 7 

* I 2f?rj«f^ :— 

(^) (^) ^^**1'« \n) I 

^ I ? 1% ’f'tj f^»TtC^ >ft^f=r 7 



( Cellulose ), ( Starch ), 

(Glucose) 'Q (Cane Sugar or Sucrose) 

(Cellulose) (C qH j o O 5 )y *. 

( Carbohydrate ) '^ftf ’IWt^ I 

cwoiit^ 1 ^^1, nt^, “t*i 

i£r«(t^ I (Lignins ) '« ^?^^^ ( Resins ) 

'« 

^r?[^1, ^'<^^ TQt^tc^ ^ I 

( Wood pulp ) 5[tC3[ I ^t*f '<3 

I 3fN9 ^t?r^ fHcw I ' 

»it^i:^ ^tfel 5lt!I1 ( screened ) C^tR^I 

n^ fnnb^ fnf5?ii 1 

( Sizing ) ^C^T I \ 

?I1 ’ft^rl TO t^tc^ ^tfl ( loaded ) ^?f| ^TI 1 

^35 ^ I 

( Casein ) ^?[1 \ 

cnW^ ■« TOt3f^T i 

^] I 

NaOH-«i)^ C^“rc^'<l 

I '•il^ <ffj^^tC^ ( Mercerization ) '6 ^£1^^ 

'fijf^nfi^t^ TOC^ ’STt^lf^RTt^^ ( Mercerized ) ^^^\'^ TO I 





(«) (3»t5[, OT[5( (Rayon) (2|^f^ S ( spruce ) 

NaOii-^^ ^t^l c*rl^ I ^im 

\^(H »f 3 |C!i^ ^gr 

I ^5(^1 riifii^cs^t^ (Cellulose Xanthate) 

I NaOH-vfl^ ' 9 f%C 5 f 

I ‘ill 

?fjtf& 5 (^ 'Q >i‘^^ ?{jtll^ fiifsi^ ^t?rtw, 

NaHSO.! WA^\ H.j|S 04 -'il^ ^ip ^UU 

'®rjtmc^^^ "sijtf^c^tcsr ^ ^T'^tc^r 

(8) C5ll^C^t®f-i£l^tiJ>Tsg:^ (Cellulose esters) S Wl 

ntc^ c^ c>if%^c^tw '« 

^t|'^f%^, OH ^1z^ I ?ri^ 'Q 

’ftc^ I 

c>ifii^c^t^ siT^ir'^t^t^i fne^ 

I 

(^) (;*!fiT^CeTt®f ilfelfe ( Cellulose nitrate) S- ‘JftlJ H 2 SO 4 

’ftl> HNOs"^^ C^lf^^Celtr.^^ OH 

NO 3 ^t?!i I 

OH ^'^'f^'.’f NO 3 ^ 

t3l-5Tttc5^ ( Cellulose trinitrate ) I 

( Gun cotton ) ( torpedo ), 

Ht^si { Mine ) 'Q ^-[fR ^t^W <2rff^ ^<!.ntWC5r \ 

CJif%^c 5 ftc^'^ f^srf^ OH ^c«fj NO3 

( Pyroxylin ) I ?ft3 H 2 SO 4 ^nf^fel5 
9ft5 HNOg-^^ ^ I 





«V58 

Collodion) 'Q ( Celluloid ) 

<2r^^ ^511 nt^if%#isT ^9 

I ^'^1 

( Lacquer ) HtW I ^t^T^t^T' 

^’SFtfhr 

f^*ft^l 1 csiT^^^rtfr, 

( Radio ), fnTtC^ll ( Piano ) s 

t£r^f^ Vs I 

^9^ nwt<i3Tii^ mm i ;^t^, 

fn^cjln ^tf^, ^1%, <2nff^ I 

(5?!) C3Tf5T^C^^ ^jtPrcfei^ (Cellulose acetate) ; H 2 SO + 

^?,ntws[ ^ 1^1 ?it^ i 

ut%cT ^7i^-\^ ^TOn '^mf^n i 

^■^1 'sfit%Grt?:=T 

<2t^f%!;^ ^ 1 1 ^^1 f5im '«fw ( film ) 

»rwt^5n ^%tc^ I 


(Starch) (C 6 Hio 05 )n 

« 

^tw1 i2ft^ ’TW ^fe*f^ 

^(C«fTt cw^ 'AV ^fl«f ^’tWsi- 

’ff^TTc'i nt^Kl I n^^in 








C^^>ftC?l^ 


80% 


65% 

^1 

65% 


20% 


00 

0 


I 

(.'^^>tTc^^ ^t^t'< ^tf 1 %i[ I 

>it^'lr.^j c«fH 

'53*^1 ( sunpendcd ) I 

'«i3ft^T 

1 %'®'?; f ?^1 ■& 1 %T (1 I 

c?ft^ 1 

'®«j I nfftf I ^t'Ql 

I 1%^ W\ ^tf^Td V\^ I ^'«f=T 

;^]ff}^«f ?ft^c| ^t'^5l 

( sensitive ) ^fl’^1 I 

^1 c*tt^®i f^Tr^c®r^ 

( Sizing ) 'il^” ( Dextrin ), ^Tt^C^t^, 

Ji^C^t'Sf ( Glucose ) CtjHiaOo 
^c;^?F «r^f^ ’FC^ I c^^'Srsr 

I5't^1-*f^^1 ( Grape sugar ) I ( Fructose ) 

jyf^s5 fsjl^t'T ^ 'S I 

«I^R5 ; H 2 SO 4 HCl-^^ ^^^li 

5tcn I f^fed 

'*K. 

ftcs^ '^itn ^jtfro ^5[k=?ii ^r?; x 

(C„H,„ 05 )„+nH 50 = nCflH,20e 



v>\a>5» 




'sntf^^ "tf^^ ^^1' 

’ftTj ?f^c^t^ c^5!tl%'^ I 'sritf^C'S^ nWi'^j 

?f n«iT?ii:n I ^^1 (£r^t^ 

'-?J^^N % ^U\ f^tU, ^t5t^ ( Fruit- 

preserve ), ^rf5[, ^ ^'sj 

I ^t'sj f^^TfC^'Q I 

^^-*t^?r1 ( Cane sugar or Sucrose ), Ci 2 H 2 «Oii, f&f^ S 
^f%C^ ^+>(?rl ^j%^1 I ( Sugar cane ), 

( Beet ), vQ I '<3 

n^fr <£f^^ I 

(i) ^’!f Tfe}%-^«,nt5f^ ^wf% s fifc^ 

^tw^Rcn i ^f%^l 

^*r>rff%^ w CO 2 I 

Ca(OH) 2 , CaCOs w:^ I nf^2?N«l Tf^1 CaCOs 

( Vacuum distillation ) ^^1 

1 ’ft? ^t'QI ^IC^ 

n1%^n Tr?r I C5t5^®i ntc*^^ ^rt^tnrr c^t^tis^ 
f5f^ ^m] I 'Sttn 

C^t^ f^^1 CFhft^TlI 

I m nm ^t^i c^^Ttfjf^ 

^ ^ I 

^C^'Q ( Centrifugal machine ) 

'« ( Sr(OH)2) 'Src’atC^ 

ftfe ^us ffePi ! fr^ (Sf^rcsf 

nt^^n n-N55Ti 5Ft1% I ‘ii^ »iw 

C5t^t55Jf?f ?f^3[ <2RtC^ I f^f^, ¥tf% 

^C5T 11^ 'Q '5(J5t^J I) 



NjvS*! 


^ ' 

^^1 VJ C’i^ ^tf% 

•^rr^f f^fsi ^ 1 

'®«j; f^fsf fi(^ i 

®c^, H.,S 04 '« HCl-^^ 

^TT I 

^1 2^^220 I l + HtjO^^CfiHj sOfl + CfsH^^ 20,6 

^=^nt«f¥ ■»Tt'5r ^itcsy f^l'« ^^^^\ 1 

<2f^R ^1C’5rg. >\T^^ f^c5^^: 'Sf^^ 

nf^?itc«i 1 f>r^tn, ^!, c53Ptc^i, 

^51 i f^^f%, mU, c^f^ «(^f% 

"SftCW I ( Caramel ) 

9 

5{tw f^^‘5t^wtwT n W ^RR i2f^t%t^'Q 


i I c>tR^c?[te? ’Pt^tCT '« «ifr«c55 f^^tc’r ^f?[5l ? Rw 

«r!:5t»t ^1^1 «fR f^»i I 

^ I f f^si c?i»t3i Tt?1 «rrsi I 

« I c*ir5j^5!C5^ «c^if^^sTTcf '®rTtf'jTt’?c^« «tc5t»f f^ fV ? 

8 1 c^^iTt?! 3r^]i? fV ? c^R c^R «L?rt«»r=r ^riws ^ c^R 

ar^jr^rs: ^t^r ? 

« 1 ?t C^t«r 'S *1^?!1 I 



( Ring or closed chain compounds ) 

c^sjST fn^^r w\^w- 

n^ ^'9' 1%^ f%3 ^z^\ ' ’ 

^tm aV?f^ f^H \ 

^w 

Ji'v-^fj^ ^'!^nt^r5R I 

( Chain compound ) \ 

^tf5 ^r^f c^t^l ^im 

^n ^ ^1 «*ItC^ ^ C^^-St ( Open 

chain compound ) I 

H H H 

I I I 

H~C—C—C—H 

I i I 

H H H 

O^iC'R 

’5fJtf^^^Jtf5^ nto'sr ( Aliphatic series ) 
I ^Ttf^^JtfB^ ( Aleiphar ) 

^<^ni ^t^lir f 1% ( Fat ) I T?f^ '^Z^^ 

C2t%^ ’fwt< I 

»i)^f5 v£|^3f >«ff?|^ ^ 

Trft^ ^ '®n ^Wz^ ^1 (Ring 

'Jr clo/.ed chain compound ) ^?:5f | 

( Aromatic series ) I 





^f^NQ uq^ '^^^^ C^H ^ 

^titJir.^ nntOT 

C^C-yf^ fW^ t ( Benzene ), CfjHe -A^ 

aH I ^•s^f%->!*C^'® %5 CW^t^ 2 

H 

( 

H-cf c-H ( j 

, H~C C'H ^ 

W/ 

S ' ^?[1 w ^ 1 

H 

( C„H2,1+1 ) ^1^1 ■sff^’^tncsT a 

OTT%OT >J^C?ft^ ( Homologiies ) ) | 'Q >T5l’t%¥ 

"srt^fw '^’sl^^ C„H2„- ; 1 

Cr.H« -> CfiH^CH, C«H,(CH,)2 k^JlT^ I 

(Toluene) (Xylene) 

A^f^ ^fk'^ ^H] 1 f^% 

^ 

^tfsf^l nc^ I ^jtf%^j1f^^ n^iaif Tf%<^ 
<2rf%"?tfn^-c’T't^ Ttr?f 

'K^ ^\ I ^ncTl% '<3 

viit I c^=if%=i 

CoHi 2 ( Benzene hexahydride ), CcH«Clfl 

(Benzene hexa chloride) I I ^n^n^’sp A^- 

CfiHgCl ( Monocliloro benzene ) 

CcHgEr (Monobromo benzene), 1 

nitcTiir 

I CTO, 



\98o 




92‘3 1%^ Wtf%^Ttf&^ 

C^m ( Hexane ) 837 I 

(Products of Fractional 

distillation of Coal tar ) t 

200-300 »t 5 f^ast I 

cn^l c^t^i 

ntf^^ 1%^ f%P f%5 

Tf-^lWc^ i^?r I ^f%^1 

I 

5r«fr^^ \ 

•' 

Ofo^l : 


ntf^^ s(t5^ 



>-4» 




ITO^C 

vQ ^i-^u 



( Benzene and 

( Light oil or crude 


its homologues ) 

naphtha ) 

5I*fR ^^ST ^1 

170”—230'‘C 





( Middle oil or 


( Carbolic acid or 

carbolic oil ) 


phenol, naphthalene ) 


230'^~270”C 

^ Wt=iis1% so 

( Heavy oil or 
creosote oil ) 

tf»R 

270'C 'm 

^W^tf^ST 'Q C^STsrf^si 

( Pitch )— 


( Anthracene and 
phenanthiene ) 

• ^cn 1 




CfiHr. ( Benzene ) 

1825 ^rMc® I 

^1 

2f«f1^^; n®fj ~-^^\ I H2SO4, 

NaOH m 'y enrf^^ «f^c'*i?i nt^sT 

'Q c^H 

( Toluene ) I 

* s •.2fp nR^itc*! 

1 '« c’ft^t^' 

c*rlf%i:^ I t^’*rrt^i w.^^ 

0 

nfft< ( Derivatives ) vfi^s ^<3 

C^^srfeCiTjr ( Some derivatives of benzene ) I 

OT%iT?i I 

CfiH., -> (b) Cr.HgCH., ; (^) 

C6H5NO2 j ('s) CgHsNHs i (8) cwm]^ ^1 

^jtf^^, CfiKpOH, (t) c^=ic^tf^^'®rrrf^®, CflHs.COOH. 

(i) ( Toluene ) CgHs. CH^ i 

c3FNt^''® f^*irt| 5 T ciFt^rt^c^^ 

( CH 3 C 1 ) f^Tm] TO I 

( Friedcl-Crafts Reaction ) TO I 
C,H«4-CH,C1 (AlCl 3 ) = C«H 5 CH, + HCl. 

nty^i ^U I 15. ^^. f5. (T. N. T.) ^u^ k^U ^ftcn’spi 

( Tri-nitrotoluene) "tf^t^ 

(^) •fl^C^C^srfWST ( Nitro-benzene ) CsHb. NOg I 

( NO 2 ) ^1 ■<2ff^TtPr^ 





^^f&' ^ l%^f& f% 'Q f^- 

^rt? H2S04-^?f 9tt7 HNOj-iil^f ^^k'^ 50"C ^C5 

c^=(%=T^ ^'inr*f5( ^^1 I v£i| 

( Nitration ) I 

C Ji fi + HNO ., = C 6 H 5 NO 2 4- H 2 O 
^tw^cn, >Ti^t^ (2r'^1%^-5 ^ ntf%*r <2f^i%i:'® 

(m) ^TtfiT^i? ( Aniline ), CJI-NH^ : ^t' C5lW-f< '« 

C«H,N02+6H = C,H5NH2+2HoO r 

^jtf^^sT <2155 

nf^^itc^i 1 c^U c^U 'Q^^f (Siaft 1 

^^ntwc^i'Q '®itcw I 

(s) C^C«ltcT ^1 ( Phenol or carbolic acid ) 

C 5 H 5 OH; taR 170"-230“C 

«lt?J ^1 n«t3 

'Q ( Picric acid ), 

C?rc?pcTtt^ ( Bakelite ) '« ^t^'e ?FCWfS ?lTtf^^, 

( Salicylic acid ) I 

cTOt^ 'Q ^ » 

(4) ( Benzoic acid ) : ^U\ 

^U I ^]tC5(C®^ ( Stannic vanadate ) 

^RC«1 kt\ n^RCn 

2 C 6 H 5 CH 8 + 3 O 2 =2CeH,C00H+2H20 



OS'S 


'Q C^t^l C^T^ ( CTt}%TI3t CW^tC^^ )• 

CW^tfif^ ^jtfJf^ 1^ ( Aniline blue ) 

I 

( Dyes ), ( Medicinals ) ( Anti¬ 

septics ); 

=^t“'^?:?fR^ 1 

^ f^C?[ f%| fk% "• 

(i) ( Dyes ) ! ( Perkin ), 

nc?i nt#t^ ^tc^i f f'® 1856 

1 f^f^ ^t3[ 5]^ ( Mauve ) I 

'SOS? ( Methyl orange ) : -stltfe 

( Acid Azo-dyes ) i I ^t^l 

’IW ' ^ I 

(Congo red) : C«t%^ I 

>TsC^^« I ^Ts ^^tsl 

( Magenta or Fuchsin ) I 
( Triphenyl methane dyes ) C^ft^ I 

^Q Mfl Tt^ ^ft^i 

( Mordant ) I 

^tf^3ftf%«l (Alizarin) *. (Anthraquione 

dyes ) I »ff^*l 3Pt'^ 'Q ^^TT^rf’fC^^ 

C*f“Pl^C^ ^ (3r5 

(Turkey Red) iTtC^l 1%#t^ I ( Anthracene ) 

vi)?! '5TJt51**r,t^|cqt5[ ( Anthraquinone ) 

’f®(T I 
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ft«T ( Indigo ) : ^5Tf^*N*r C25f%^ cit^ 

’tt^ I %^'\^ *1*^^ 'Q <2tt^ ^f*r 

'5ftll W*f C^tf^ ■‘^t^ I ( Von Baeyer ) 

I iim\ a 

^t*c5ffir^? n^n 

^'^nt^far ntc^ I c^tf& ^t^l 

^t«fi f^nf% ’f^J m%} 

>it^tc^T ^t«fi I 

?F^1 -JPC^ lilc^^tc'sr w ^^^1 

fn^tc^ I 

( Medicinals ) : C*t^ wnc^ 

( Ehrlich ) <2f^t^ c'^ I3^J ’1^%'® 

nti:^ ^t^l c^t%^ ^1 atc^t^ 

isio "'Fmif 

^nwv-r ( Salvarsan ) 

C^l't’t >21^® I atf ^t^tC^T 

C^tl’T^ ^t® ^C® %f® ’fltc®C^ I »lt*C5ff^^ n^f^C® ^®^tf^ 

Tit^l^l ( vSulfa-drugs ) ^^l■^ ^JT® 'm 

®^^«i atc^^ ^t® ^^c® ^f^c®(:^ I cw, C'2(t5ic^tf^^ 

( Prontosil), ( Sulphanil amide ) 

( Sulphapyridine—M and B 693 ) f® '«^«f 
( Pneumonia ), ( Meningitis ) <2l^f® C?!tTr ^^C® 

^1^t®C^ I ( Sulphaguanidine ) 

(Bacillary dysentery) I (Atebrin) 

( Mcpacrine ) "<3 cnl%^l%H ( Peludrine ) i 

^i'\M '^*1 

( Penicillin) *f^t%C® n«n I 

•«?twt;|c*lf5=l ( Chlormycetin ) ( Typhoid ) C^t^f 

^R^® ^C®C^ I 





C3^ni:^Wtl^5{ ( Streptomycin ) ^ f^. (PAS> 

f=(^t5ia i ^Tt^r’ft^f^sr ( Aspirift ) 

1 

( Antiseptic ) t 

(Van Leeucnhock) nf^^f'^'® 3^11 I 

■<3 ( Pasteur ) ^tr.^^'ft^ iir^ao 

ib-b-o ^C«<J ? vil^ ^\r\ro 

fk^ ^:'^tTO?;'?i'?f ^'\i^ 

^t^i I 

9[%U ( Lister ) S(tw ^n?lf% ^Z^^ C^ 

^c'^tnsf?:^^ nc^r f^ntf Ww 

c^csrm Sim wzm i z^ m^ 

>l”s^1 ( Antise*ptic ) 

^tC5f ! C^CSlK cm^l^ f^=lf5 ( cresols ), C^H^CH., (OH) 

vQ 

I nf^f5^ ( Phenyl salicylate ) 

-sfcTit’f I 'i)t 

mi i 

CTO, '5fTtf^!:iri%il ( Acnflavinc ), O^TtCItf^ (Proflavine ), 

( Mercuro chrome ), C'^5(f^Tlt«T ^til’^ltC^^ ( Gentian violet ) 
( Thymol ) i n^ft< 'SftC^tC^l 

i I f3f5f?^ c’T >!5r3 ^5 ^i?tc«f^i 5rf3j fv\>i i 

I c^^f®rsr« >fsr’i^ii '«^n «fJtfii^Jtl5'? src^fj 

c^i '=rti:5 ^‘f=i1 I 

« I ^ C^jln ^t5tCT ^T^1 ^jNi1 ^ I 

81 c^r«f5r f^'stt’T ? 'S't^r^ fsi^t I '^1^$ 

«mi 1 

<t I c^srf^csrs TCTi^l? i 'SiciTif 

3T^nR ?it?l WTST fwsr I 

<» I TCfl’Fie ^rfjif nac^^r ^t^r « ^^tcwir *it?i ^tsT r»i<r i 

11 c^’l caf%« TC’??!? <2rf>Ji -e i 



( Food ) 

c*i wis 'siT^itr.^f^ c?c^<T ^tn ■« 

*fr^^ cff^ ’^rtw i 

CiSf-1l^ ’lt'«^1 I ^'<1—(i) C'^fttr^T (Protein), 

(^) '« 6f^, (^) (8) m. (4) 

tilTv ('59) ( Vitamins ) | =SC5fJ f^s(f5 '5f^T’S|; '<3 

T^?T ( Proximate principles ) 1 ^i^>lt«f^, 

■^tn 'G »rf%5 I ^ ^f%w ^ 

^*'21^ c^u c^t=r 

<21^^ ^^1 I m ^-s-f 

#1^ 'Q ^f%w I >6 

I rtr? ^t^tC^' 

^ ^T'4)’^^ I 

'« (2(t% '« 

CWC^^ ^C«(T atnlCTt’f I 

<2ft% ^ ^f%?r-^lS^^ ^^\ ^^cTlf^^l 

'srtf^ic^c^ I '2f^f^ I 

(MZ^ ( Chlorophyll ) Cm nwM 

COa, HaO ^ ^tm ^C^TT 

^t:5Tt^-^*C?f^«l ( Photosynthesis ) 

4^=1 I ^ ( Assimilation ) 

'« ^f%^t cnz^ c»rtf^ CT'h Fpf 

'Sls-t I (Digestion) 





I SIl COs-^^ 

f^“<rim HyO-^if i%tt^, ^t^, ^3'«•t^r^?!t^ 

^t^k3 ^cii^ >if^'^ 

'^u\ ^f%^! ^tw ^iiiT! i viiHk^ '<5 

•^k<f- 1 

W'l mim ^'■ft'Tt^ i 

(i) c«t§t*f: v5ri^ «(‘’jf 

\ ^t^kw^t cwc^^ ^it*^ C'^1^^ my[] 

3^1 v£i^ C«t^<l '<k'5r^ CWC^^T ^ 5t^S( 

’’it^i C3s|^^ I r^i ^rns 'if^^itc^i 

^iir^ ^k? I C'?it^^ c!s|%^ ; ^t'tf'f^ '« I ^1^", 5itN>i, 

'€ o^t^iT P(^5jt5( 

fim^i^il^, c^,^l, --^ftfki, ^t?f, -yj^f, c.^ h[^ 

^{^f<I1 1 C‘511^5^ ^t3^*I, 

^l^c^lc^i^, i{1^ctK'5if'€ ^t<(1 C^t5( 

c^1i( C'2ft^?;5^^ >{v|vg 

i'w\^ I ^Jtk;w1 ^Tlf^.'S ( Amino acid ) 

c^-1^ c^'tc'sj^ i c^l;^‘'ar 

I a^R >itwi 'sisii-r viiTf^-'<Eijt?i^f^jr 

( Egg albumin ), %5(jr5|tf^i( ( Haemoglobin ) 

^ Csrt^^ cVPiW'^ ( Casein ) 34000, 67000 

33000 I ^Jff»C-0 NHy '« 

^5^ COOH fmt^ I c^tt!c5f?i >if^^ vfi^fs C'?tlto3 

I osrfttsj nHint^ 

»rfl^ ( Lysine ) f5( Tryptophane ), T^V^J^ 

( cystine) ^rtf^C^b^ltf^i:^^ >ftC^k^ 'Sltf^^ 

•^k^« I ^^31- 

•2kR^ O^rttl^T ^fl$s? 02lt^=l ^^^ntl5J 

^8 
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I c^firf^^ ’ifc'sJ a nR^fjei 

75 ^f^t 02(1 ItK ^ic=fT«i 

I 

(^) ’ 'S '« w.% 

2^?;^ >it«ft‘<i®i ^tc^wi ^’<1 I n^fK '« 

^tn '8 i fk% 

'^fttc'^f^ '®tn ^ *tf%= >(^’rf^^]t5 ^ ^^ii'vsl 

1 

’ic^ c^^' nffH 1 

3ic5!?( c^rt nr^5^f^ <(t%^ ntc^! «fr^ 

>1^r^C^ ( Carotene ) 

^1* c^f'B; 21 (m '8 ^f%«^ I 
^R 2itRr'^ r.^^nkrt^/'l 8 H? *^(rc^ i 

C^t^ HC<t?l '8 ’fJfN ■:2ftf5^ ’i“^f1?:<'«^ 

<2ic^t^si I •2fc^r'^cs(^ nRwtc5 

^’s*f »rl^c^<( msrWciT «r(c^ 

^^35(51 ^1 ^5ll3^UT< n^Ti< 

~<[r.^ 3tRf^ cn%'9Rr:^ WH '8 f^it^sr ^Riil i 
nRinr-^ ^CS mU ( Fatty acid ) 8 fii>itRc^ 

nR‘f^ I 

^^sna (.tf8iifc5T<i R^1 ^Tt^ 

( Diffuse ) ^^11 ~<^W.^\C^ I 

(8)) : ^'^Rf**f 'sr^fjTa 

^t?:=?it5=i1 '<^^1 1 C'^^>i1?i '8 C3st%^ 

35^r ^I'aT 'ir?^«i ‘■'itr^ I ^Wc*T^ <2r«fts{ 8 

f%l C2ft&5r8 I 

- ^tn 8 »f% ^t¥, vi)^ ’s^^i 

"spsi®?! ^Ic® I f<^^ f ^1 «[cn^l <3q^’N ^5f >T3icir 



1 1^1 ’i^li:^'?i ^c^sf I ^ 

^U^, ^r- '«^1 r^ I 

^f%rw ?ffl^C¥tW ( Glycogen ) ^\^^ 

‘25^'tT.^' ^1"^ I '®(f^f^'^ 

CWC5[ K'^ I 

(8) C»fC^^ SWCif^ ±i\^ >’.■ 9 ^ ^"T“ 

cas^%^ I c>T^^c«fjj ^f^’ti^ TiFlI^l 

^T^tC^' ^>1 

cvtc^?^ ’S^f^'t-lf ^ 

^’?:;t^^i I ^1‘^fcff^ <2ft^ 2.} r.>i<i 3 c>i'‘^ 

^Itsf 'SI%^ 1 

W'‘J'^1=1 TiUW^ 

'2f^T^M >]f\^ '2f^r^ ^^*1 

‘<ff^ I ^t'al ^^*', (.^Rtt^ ^'k.’g^ 

C^ ''*ft^?[i Tff^ ^t^l *t^t^ ’’f^t^ ^1 '®?t^‘?f1 

’■Ttc'ai^ ’ftr^ 1 "^r^rtsT 

I "^t^, ^t^, ^t^, ^151^1 t.^1 I 

^Wc»f^ 15 1 '“t’t I 

?ii:^ 0^1%^ 9 I ^^"<it-f^^, 
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9f^c) m I C'?ft^^ «!ft^ f;^% 

wt ^t'Q^i 

i 

■®T^®i-5r^?;=i I T^i§' ^^■'Bt^ *it¥, '^'\h, 

c^>c?;<i “rNs^^l \V<i 0-004 I ?!-^ RcwTc^'Rc^i^f 

^?Ff5 Rr-^^ ^''''tff'R C^R' I c%.^^ >Tt^f(:^J^ Rc5ltC?Ttf^=T ^>1Y;^ 

ctrc^^ Rr^:T C^Y^t^?I1 C*rT[ I cRc^'-^ 

0'0173 nt^ cRc^<l I 

■5^C^It^^flT^ nRsjtC'f^ <l^f^^1 ( Anjx?mia ) \ R‘4, 

c.5i^?F 

I * ( I'erroiis Sulphate ) nR^IC'l >lf^«l ^'Rc^ 

C^R w.^ ^\ t 

wt'St^ c^tR'® >i^'lrv5i 

I R>iR>t, ^rf’^ '2f^R 

R'al^tif ! 

nc’sp I 

( Vitamins ) 

CH nwR, 

'^51 ^ 'njft< 'A'\^u -^it^ ^:n 

C^R '^mn 5T1 I ( Eijkman ), 

^nR5(^ ( Hopkins ), ^^jt^Wi^TR ( McCollum ), X% ( Funk ) (2f^t% 

R«rf4R c^ ^U c?i^^ 

^f'aiar^j »it3it9r 'Sl^'1 ^1 »rf)c^?( ^R 'Q ^fl<[ ^jRt^ 

siRt^n ^itR^ 1 txi'\m 

c^Rt '2f^R I 

>iRt^ nR^rr^fC I Rffe'?t‘<^lfl ( Lubricating oil ) C^^^^ 

>fi:5i^ R^R®1 ^R^l nR^Rsn'it »iti^Rj '^i^ '«i^i?lRH'^R''‘^ 

c^^R %t5itcirf^ Rf%^ ^^f«f';®j5f'^T%^ ^ ^Rt.^. 



>Tt^Rr I ->11^ i t^1t*f^ 

*r'f)c^'^ C^'R, ^^l, vf^ -« 'Q 

'■^fjfiR^I ^git^ '5:fcR^iqR ^to<I ^Rini Ti^tRWfR I '^fR 

.tf<Pt^ c^Uv,\ R<5i^U'*i i 

i-i) ; cw, Ri, R 2 '« r>i i 

f®, t 'Q I 

>iif >[515 ^ n^*? ^Mt fmu'^ ^rr 

RCB cw^'li S 

I t?>:R ^'Bfr.’f^ ^^^\ 

C^iR ^r.-^ \ aR ^WR?f I 

Caff'S ^^Til ^i* >f*'^tw?;^1’f-55f^rRR 

^^[^1 cqRf nR I 

«tt^, -nR^, ^tv&{'«(t?j^, RRnRi, ^5f, 5(t’R, Rgr ^=^51 'Q 

R^^R 1 <i)^ 

^^n:i I ^Rr, ^xrtc^i, nt^Rfi, '£r?f% ^Rnt^tii 

^Jt?:^tf5iT ( Carotene ) ^Pl^ cit’l I "SRR 

Rf^^R I 

2H.,0 

C.oHbo - 2C2oH,„OH 

n#! ^ cffc^ ^Rw 1 

^t^&tRrsr-R—^f^^tRsr-R ^t^i ^i^f§ ^"R^tR^r ^^R hi i 

^1^1 'HCH^-qR HHt ! CH^'W ^R'^iRh- 

R-HH!^ ( Vitamin B Complex ) I HRISh R^H ^R1 

I Hc«fr ^t^R ^R^IRh Ri, R^ Q R.-. ^Rtc^rn 

I nR^tcH^ ^tt^tRn Ri 

H'C^rR^ '<3 ^^R hRRR^ hr R^1Rh ( thiamin 

chloride ) ! ^RhRJ '« '^RR^ C'tR^T aU 1 







^c'<! i cw^ 

at:^ ■« 2iak^ ^ at-Jt ^tT[ I 

^itaf ^^fi5 ^r.^ I ^^1 HiC^IJrltf^^, 

c\)i^^ >i^if^ I r.<5t?i tot«f ^ 

*rf^ l w’f^Titl ( Pellagra ) 

<21^1%^ ^ii5l C»f^ ''9 ^?tqiv;»ff%^ ?t^ 1 

5fci-'<i 1-^)1, ^t^l, ^t«(t^fn, fV^fn, 

“tt^>T^f^‘, ’(^v, 511‘3^, fB5f I ciff%5t?i 

■5H 1%'^!, '3^, 'S r^C51‘ I 

c^'Q^I I ^i3t?:*i s(g ST1 I 

^f^^tfe-f^T—C^K Rrcf?f 'Q (Tfi^ vilt 

OTt^'-'f 1 WT^, 55f\5 9 

I I 

C’l't^t^ 'I1 'Q f=T»>l^'l 9 c2f^j% 51^®i '-^-tr^ 

C^t^ ( scurvy ) ^f%^1 I ^^t<I ^^'fi:^ 


rs^^C5jt1^^1, "4^T% '2fC?^C^^^^ ^t'9l1 5|n I 

^‘-'1 '9 ’*r('^fi^%^ f^7j^-\u 1 =it=Ti 

cnip?fi, *1*11, •>:''lcn, g-n 

'^Ts *trc^i c»fc?' 1 

'^tnt'5lf^^ n^f%C^9 1^1 ( Ascorbic acid ) 

-2r^?i nR5ftc«i i ^"stcn w'5? =ii i 

'« ^>i5p<[ii -fflr.^ =t1 ^Vs 


'9 ^! ^911 fT[ ni 

_;9 c^m^ ^rr<5Fil I atc^t^ ^^-“i i *tr^ 

-^rt^ 'Q i 

5(1 ^«i(tK alC’f (Caries) I 



5(fc^<T cw.^ f^'sjsri^^ i . 

^tTT 1 ^^f:5fi:^ c>i*T?i^t€lTi c«f%?f c^«it^ ^^f%^i:®t 

^i% c^ I 

CSfC^r 1%^S^ aft ^'^ 'Q r.^^(:^Sf-'5<i| ^(;>f 

I ^f'ir ^till'S^'Slf^'i 

■®(CiT^ <^T' ^\'\^ 1 

, «ll^ff5i«^-^- ^ilTi I 

1*^1 5^^TF ^^1 I 

nc’s?^^ <iil‘ i 

'« *ff^>in%i: f^'5r5(t^ I ?it^t<iR^ Hi ^"^1 slc^?:^ l 

f-r^.-;^ Hi ''i\W^ ^?i^i<i I t^\ i 

( Nutritious ) ^S ( Balanced ) —'^rf^ ^1^1 

■^ffW't 51^^ I m^ ''.^fflf ^c^J ^! 

^iS^T-^ ^[^51 1 

cw, Ri, '5if§^, ff'-i «r^f% I 

^r^fl?:^ mi '^U •il ’it^tc^ ’rtc'g^r 

^ni^tlH 1 

I H nf^’-K 

^r^Tfi ‘^C’sr^ 

>1^1^ I 

( Balanced diet ) \ ^^5] T% 

^ivrc=?f?l cn»fi -rtflfi^ 

I '2ff%f^si 

2500—2800 ^jt^rf^ (Calories) mm 1 mm 

^fl.QEfOT ^m 

3000—6000 1 
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'5fCTit^5{ 2200—2800 i 

2600—3000 | 


^M^®| «k^ (:r»if^ifH ^\(.<^ f%i%^ 







80 100 5it^ 


65 „ 75 

w 


350 — 400 


^T^^Tf>^I57 

075 

» 


1 — 1-25 

If 

r.^H 

0 008 —0-017 

M 


0005 

J} 


0003 

O 


0*00165 

» 


0-05 — 0 06 

.. 

^i%Ty-\fm-fk 

0*012 

>t 


2500 — 2800 ^jt^f% 




\r.’^ nt«T[l : 





r;u*t%ft^| M’^ 

250—290 



150—175 

U 


60- 80 

99 


Ifg—2fB 


^1 ^t'*T 

100—320 


fsf^ ^1 m 

50— 60 

» 

^«f Ti 

250—290 

» 


50- 60 

H 


250-280 

M 


75- 100 

iff 


2500—3000 
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( Digestion of food ) S ^t’SI 

>j’i‘5l9^^ '^tV^ ’^1^^ '^?i^^\ I 

fl]^t?f 9 25 ?i^| j 5^’T'-^ C'^R 

c^t^ c^i^] ^fr.^r 

^itr^ I 

^~<i\ ’ftr.^ 1 

• ^?ff^?|V| Hf<i^t<f 5:i‘<5t '®(N*t 1 ^■»ttW '4'6^ ■''^ 

I ^R1 I 

''W^ 5‘^it^?:^, ■»ft'5i c.’i??':'! ^r-^* ^t'<^t^ 

■»itc'5i^ f^3tf:ct I ’U'sJ ^'<‘r^i^.^T, •«rit'8i'^ 

^tf1^ 'S') ’TfC^ I 

’if^RT 1 ( Ptyalin ) 

iCj->j<p < Amylase ) ( iCnzyme ) ^(1’5lf^'« 

’ITW 5^!3I I 

^\ I *t^’ ’it’sJW 

■’ft^BTlI I *fl’^ 

fwili cn% T^-llR ( stomach ) 1 

^tf f^ f^f**)^ I ift^*lt^ 

^f^stc®) '®tf'5^ I 

’5^311^51^ ( Small intestine ) >)‘^U I 

'^'«T'’.'‘T 

sf^C^ I 



OQ.'iS 




'ts <^>Tt^(:®t 

‘^w^ w.m >iR^ RRl"® 

1 ’it'ajf^^ C2fftl5T C^nRc^^”^ 

^ cw'^tcsT nR'=i';© ^T c^^nirR RR^ 

I ^TiR^ c^ftttsic^ ^ 

-^\Z'A i 'SfR 4-5 

c^f^l I 

5f}<R‘5Ri°»t 
( Duodenum ) '^^^5ifs?:*f I 

<2ft^ 7 R§t^ ('.sfl-^ ^1-23 '0 ) ^*^11 

"<tc^i 'Sf^t 5(tw ^^*r ^ 'SfR 28 

C>1^R^P ( c. m. ) I v«)*|f?:^ 5|^5 

I TCI >il^ 'Sfcjltncil ( Pancreas ) 

RRl II, w^ 'Q ( Gallb^iddcr ) ^lf:\v 

^t’ts fn"^ (Bile) 

II fif^^ ?i I ^1 f^if5 II icsf ic^i ^ni Rfii ^pf^Tjj 
^t?:i^ I II Rf ^lifi^ ^ci if^ti w.^ ciiR?:ii 

1%il i^ ^;^it iti I ^if^^ '511 '« fS^nfisT 

I’^rti'Ci "^(11:11^1^?:^^, ^ o^ft^i 5^14 i fl"^ '"iT':^! 

c^[%i ^fic^ ii^^lir I5?:i, <tfiN 1^1'?:^ 

^Jtfi:^! IITII^I ^fk "^ 1:1 '9 It'5II^ iR^ ^n I ]^15? 
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\3o ^ 

—surface, 

—supernatant, 
data, 

—component 
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v^t3f '5rr«fi%^ 

—gram mole 
ciilar volume 
—gram molecular 
weight, 18 
—gram equivalent, 
gram-atom, 

—receiver, ^8 
?fC^tW—giucose,. \ovo4-'0'!9 

'*v 

^'<9—density, -Jair 

—relative 
density, ^\r 
absolute density, ^\r 
—condensation, 

—Malleable, 
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C^t^Tl—bomb, 
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